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009797520 

WPI Acc No: 1994-077373/ 199410 

Novel peptide(s) with Transforming Growth Factor-beta 
activity - useful for treating wounds, osteoporosis, rheumatoid 
arthritis, etc. 
Patent Assignee: KURARAY CO ltd (KURS ) 
.Number of Countries: 001 Number. of Patents:- 001 
Patent Family: . , 

Patent No Kind Date Applicat No Kind Date week 
3P 6025288 A 19940201 3? 92207501 A 19920710 199410 
Priority Applications (no Type Date): JP 92207501 A 19920710 
Patent Details: 

Patent No Kind i_an Pg Main IPC Filing Notes 

DP 6025288 A 9 C07K-007/08 

Abstract (Basic): JP 6025288 A 

The peptide or the salt of formula 
H-xl-Ala-X2-Pro-Cys-Cys -Val -x3-Gl n-x4 -Leu-Gl u-XS-Y 
having TGF-beta activity is new. 

in (I), X2 = Ser or Ala, x3 = Ser or Pro, X4 = Ala or 
peptide fragment composed of 1-5 amino acid residue of Gly, 
Arg, Asn, Ser, Phe, Pro, Leu, Glu, Asp, Lys, Thr, His, Tyr, 
or a single bond and Y = OH or amino. . 

Also claimed is a peptide or salt of formula H-X6-A-X7-Y (II) 
having TGF-beta activity. In (II) A = the peptide fragment Ala Ala Pro 
Cys Cys Val Pro Gin Ala Leu Glu, Ala ser Pro Cys Cys val Pro Gin Asp 
Leu Glu, or Ala ser Pro Cys Cys val ser Gin Asp Leu Glu. x7 = the 
peptide fragment composed of 1-5 aminoacid residue of Gly, Ala, Val, 
Arg, Asn, Ser, Phe, Pro, Leu, Glu, Asp, Lys, Thr, His, Tyr, Nle or lie, 
• or a single bond. 

Six peptides are specifically claimed, e.g. Asn-Pro-Gly-Al a-Ser 
-Ala-Ala-Pro-Cys-Cys- val -Pro-Gln-Ala-Leu-Glu and 
Asn-Pro-Gly-Ala-Ser-Ala-Ser-Ala-Ser- Pro-Cys-Cys-Val -Ser 
-Gln-Asp-Leu-Glu- Pro-Leu-Thr-lle-Leu. 

USE - The peptides are useful for the treatment of fracture, wound, 
multiple sclerosis, rheumatoid arthritis, metatypical arthrosis, 
osteoporosis and periodontitis. The can suppress the rejective reaction 
after transportation. 

Dwg . 0/0 
Derwent class: B04 

international Patent Class (Main): C07K-007/08 

international Patent Class (Additional): A61K-037/02; C07K-007/06; 
C07K-O07/10; C07K-099-00 



Derwent WPI (Dialog* File 351): (c) 2003 Thomson Derwent. All rights reserved. 
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□ 2. 

4/34/2 (Item 2 from file: 347) 
04381 388 PEPTIDE OR ITS SALT 



Pub. No.: 06-025288 [JP 6025288 A] 
Published: February 01, 1994 (19940201) 
Inventor: TANIHARA MASAO 
FUJIWARACHIE 

""Applicant: KURARAY CO LTD [000108] (A Japanese Company or 
Corporation), JP Qapan) 
Application No.: 04-207501 UP 92207501] 
Filed: July 10, 1992 (19920710) 

International Class: [ 5 ] C07K-007/08; C07K-007/06; C07K-007/10; 
A61 K-037/02; A61 K-037/02; A61 K-037/02; A61 K-037/02; A61 K- 
037/02; C07K-099/00 

JAPIO Class: 14.1 (ORGANIC CHEMISTRY — Organic Compounds); 14.4 
(ORGANIC CHEMISTRY — Medicine) 

Journal: Section: C, Section No. 1 1 96, Vol. 1 8, No. 236, Pg. 91 , May 06, 
1994 (19940506) 

ABSTRACT 

PURPOSE: To obtain a peptide, useful for treating fracture, wound, multiple 
sclerosis, rheumatoid arthritis, osteoarthritis, osteoporosis, periodontosis, 
etc., and capable of effectively suppressing the rejection after organ 
transplantation. 

CONSTITUTION: This peptide or its salt has the following general formula: 
H- X.up arrow. 1 -Ala-X.up arrow.2-Pro-Cys-Cys-Val-X.up arrow.3-Gln- 
X.up arrow.4-Leu-Glu-X.up arrow.5-Y (X.up arrow.2 denotes an amino acid 
residue selected from the group consisting of Ser and Ala; X.up arrow.3 
denotes an amino acid residue selected from the group consisting of Ser 
- and. Pro; X.up arrow.4 denotes an amino acid residue selected from the 
group consisting of Ala and Asp; X.up arrow.l and X.up arrow.5 
respectively denote single bonds or peptide fragments composed of 1 -5 
amino acid residues selected from the group consisting of Gly, Ala, Val, 
Arg, Asn, Ser, Phe, Pro, Leu, Glu, Asp, Lys, Thr, His, Tyr, Nle and lie; Y 
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denotes hydroxyl group or amino group) and transforming growth factor 
(TGF)-. beta. -like activity. 

JAPIO (Dialog* File 347): (c) 2003 JPO & JAPIO. All rights reserved. 

□ 3. 4/34/3 (item 3 from file: 345) 
11636776 

Basic Patent (No, Kind, Date) : 3P 6025288 A2 940201 

PATENT FAMILY: 
JAPAN (JP) 

Patent (no , Ki nd , Date) : HP 6025288 A2 940201 
peptide OR ITS SALT (English) 
Patent Assignee: kuraray CO 

Author (inventor): tanihara masao; fujiwara chie 
Priority (No, Kind .Date) : 3P 92207501 A 920710 

Applic (No, Kind, Date): 3P 92207501 A 920710 

IPC: * C07K-007/08; C07K-007/06; C07K-007/10; A61K-037/02; C07K-099-00 
CA Abstract No: ; 121(01)000894M 
Derwent WPI Ace No: ; C 94-077373 
■ JAPIO Reference No: 180236C000091 
Language of Document: Japanese 



lnpadoc/Fam.& Legal Stat (Dialog* File 345): (c) 2003 EPO. All rights reserved. 
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(54) [«#<&:fcfS*l K*fctt*©fft 



(57) [^] 

CflMc] Tie^-fcs 

H-X T 1— Ala— X f 2-Pro-Cys-Cys-Val-X T 3- 
Gln-X t 4-Leu-Glu-X t 5- Y 
(3», Xt2 « Ser&Xlt AlaX*)* Zm^Mtftl 

ZTssmmmzmL, x 1 3 1* ser^ix Proj: o=5: 

X T 1 fcjtf X T 5 \S*tl?tim&tttti Gly. Al 
a. Val. Arg. Asn. Ser. Phe. Pro, Leu. Gl 
u. Asp. Lys. Thr, His. Tyr. Nle£J;tf He J: 



1 

H-X t l-Ala-X t 2-Pro-Cys-Cys-Val-X T 3- 
Gln-X t 4-Leu-Glu-X t 5— Y 
<5». XT2 ii Ser&Jtf AlaJ; kUKtl 
&T$SWmm$:mL. XT3(2; Ser&i:tf ProJ;^^ 
6P*»£Htfft^$y&BS£^U X T 4 f£Ala& 

x T 1 iUlXx r 5 t«ft«i4Ulteafc«± r.iy, ai 
a. Val. Arg. Asn. Ser. Phe. Pro. Leu. Glu. 
Asp. Lys. Thr. His. Tyr. Nle^itf lie J; 9& 

H-XT6-A-XT7-Y 

Aiiit ( 1 ) : Ala Ala Pro Cys Cys Val Pro 
Gin Ala Leu Glu <E#I#^- : 1 ) K 
DtJt\ 5^ ( 2 ) : Ala Ser Pro Cys Cys Val ProGln Asp 

Leu Glu (ffi?IJ##: 2) T'^Sft^T^ Flfrtf^ 
JttiaS ( 3 ) : Ala Ser Pro Cys Cys Val Ser Gin Asp 
Leu Glu <K#1#^ : 3 ) T^S^S^rf-KIBf^^ 
U x 1 6 &£VX T 7 Ht**l**UtM&££*:li Gly. 

Ala. Val. Arg. Asn. Ser. Phe. Pro. Leu. G 
lu. Asp. Lys. Thr. His. Tyr. Nlefej;?/ He J: 

5S (4 ) : Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys 
Val Pro Gin Ala Leu Glu ( W^W^ : 4 ) . 
5£ C 5 ) : Ala Ala Pro Cys Cys Val Pro Gin Ala Leu 
Glu Pro Leu Pro He Val <E?iJ#-^ : 5 ) . 

( 6 ) : Ala Pro Glu Ala Ser Ala Ser Pro Cys Cys 
Val Pro Gin Asp Leu Glu : 6 ) . 

^ ( 7 ) : Ala Ser Pro Cys Cys Val Pro Gin Asp Leu 
Glu Pro Leu Pro He Val < E^UMf- : 7 ) . 
3$ ( 8 ) : Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu Pro Leu Thr He Leu (U?'J 
8) Sfcli 

( 9 ) : Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu Pro Leu Pro He Leu <H?i] 
9) 

[0001] 



(2) ^f6-25288 
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[0002 J 

[flfcfc0>8ffi] TGF ( N5^7t-5 
-X 7t9 9^ transforming growth factor) — /? 

Ss S&24^. £ 146K (1992¥)#flS) . W«TG 
F-/3 (i^JftsW 25kD^7jt^r^*7-i:LT^q£ 

T*V% (Proc. Natl. Acad. Sci. 
USA.). 3*S85£. SS4715M (198850 #SB) . 7 7b^JE 
S«fflM^NRK-4 9 FmzMLX^IMmz 

Hy- (Current Topics in Developmental Biology). 
3f524^. m95K <1990^)#SS) . 
[0003] TG F - tffiJfo^ff^fflji U *»Offl 

V^(Science). 31 237^. £11333^ (1987^) . 
30 . K^ffifi^Bte^frJTOI-r & <T £ /IT 

(yuis-fj yfx *y if ^-^ 3 ^yp r 

^fS- ^-fa:y^-X vfy if af-ff 

•yK it? T*V% (Proc. Natl. Acad. 

Sci. USA.). Jjl87^. SS15915 (1990^)#H3) . $ t> 

m£tpm-&<itj)m j g$tixu& (if 

XT* U/Py- (J. Immunol.). |g 145^. ^2514 
H (1990^)#^) „ £tz, TGF-ySfi in vivo X" 

^t^fflT'^i)i:#i.^/L (mmm.¥. m m 345 

M (199W)#Kg) . IWW^^ttfflE^^^HftftcO 

^-y if r^fa- ^rr ^-f 

T>U^ (Proc. Natl. Acad. Sci. USA.). ^88^, |& 
2918K (1991^)#B3) . 
[0004 3 

50 ^Jfc!^^*V^fc*^^J^tt^K<, RffiJft-^CJ: 
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H-XT1 -Ala -XT 2 -Pro -Cys -Cys -Val — X t 3 -Gin — X t 4 
-Leu -Glu — X T 5 — Y ( I ) 
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<3W, X|2 (i SeriSj:^ Ala J: Ofc-SEfa^aMfft. 
&T$yS$«£^U XT 3 (i SerteXXf ProJ; 9& 

X 1 1 Jtf X t 5 iimM^^^li: Gly. AI 
a, Val. Arg. Asn. Ser. Phe. Pro. Leu, Gl 
u. Asp. Lys. Thr. His. Tyr. Nle£J:T/ IleJ: 

0 %&mtipt>mmh 1 - 5 fi^r 5 y isra j: 9 

YtjfcrtlgKfcfiTSySfcft 

1 0 0 0 6 ] ^«B#fc:4J^T«4=frSr 3 yB8a&£& 

Ala 
Arg 
Asn 
Asp 
Cys 
Gin 
Glu 
Gly 
His 
He 
Leu 
Lys 
Phe 
Pro 
Ser 
Thr 
Trp 
Tyr 
Val 
Nle 
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L-rxA'7¥y« 

L-yXf-i >3 

yjyymm 

L-tAj-iSyj 

L-n4i/yJ 
L-yyyi 

l— tir 

L-b'J7h7r^S 
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l . c 3$&<7)y s y fflS8a£***(fflfc{aE-« J: 3 
•rs. 

[0 0 0 7] ±UHR5S ( I ) V^Zti&^y-j-Vcod 

TIE-flb* (II) 
H-X t6 -A-XT7 -Y (II) 

(jW. A&ft ( 1 ) : Ala Ala Pro Cys Cys Val Pro 
Gin Ala Leu Glu (fiffiffi^ : 1 ) *C^$il-6^^K^50 



^®T>t\ 5t ( 2 ) : Ala Ser Pro Cys Cys Val Pro Gin As 
P Leu Glu (E£IJ3# : 2 ) T^Ztl&^yj-^mfrt 
tl&ft < 3 ) : Ala Ser Pro Cys Cys Val Ser Gin Asp 
Leu Glu (nmW*? : 3 ) X^Ztl&^y^mftZ^: 
L. XT6 fci:tfXT7 tt*^*LW£ifcli Gly. 
Ala. Val. Arg. Asn. Ser. Phe. Pro. Leu. G 
lu. Asp. Lys. Thr. His. Tyr. NleiSilX IleJ; 

t o o o 8 ] *miiz* *)mmzti&'<7+ T^oft^i 

ft ( 4 ) : Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys 
Val Pro Gin Ala Leu Glu (Wffim^ : 4 ) . 
ft (5) : Ala Ala Pro Cys Cys Val Pro Gin Ala Leu 
Glu Pro Leu Pro He Val (E^lJ#^ : 5 > . 
ft ( 6 ) : Ala Pro Glu Ala Ser Ala Ser Pro Cys Cys 
Val Pro Gin Asp Leu Glu (H#|#^ : 6 ) . 
ft ( 7 ) : Ala Ser Pro Cys Cys Val Pro Gin Asp Leu 
Glu Pro Leu Pro He Val (E?iJ#^- : 7 ) . 
ft ( 8 ) : Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu Pro Leu Thr He Leu (l^lj 
8) £<fctf 

ft (9) : Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu Pro Leu Pro He Leu (ffi^lj 
: 9 > . 

[0009] *8ffi0y*T* K0>fitt±31^WCilF$§ 

mm, ¥lbl wm. 7?-/m, 

yy^n^yyP7 5>\ TVl^— y=Sr ft COM* 

[ooio] *fmey<y^ ^.y-t Vcosmzte 

?yn?%a>\m (T) j s m 641-694H (B3f062^ 
5^200 
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mux. x+isy-itv—jis^y-ey&m&fc&z 

COC tt%£ftm-t &T$. SWt**tltf1rt& a -COO 

C o o i 2 ] * fc H 2jE^tfo^r^K<o«sti. i!l£<o£ 

[0013] f^^^j^^B^^^i;^ r> ^ ^tifl 

*mt&) TGF-£fciStt£:firU *^>*tti« 
[0014] PXteyteMfrb , *SSacO^^- K£ti# 

[ o o i 5 ] ^Bjjco^r^ KSWi. fillis. u ^ 

[0016] K^^&^ttfS^Wc^&# 

awifjfcAiaMSfc 1 ?. o. oi/igXkg 

— 2g/kgT'^0. #?£L<teO. 0 1/zg/kg— 2 0 
COO 1 7] S^SSit LTW<rf-K3iSr5%rH^ 

[00183 LT ttMRS*, *&T«*, AM 

[00 193 



[0020 J IWCTl 
^ ( 4 ) : Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys 
Val Pro Gin Ala LeuGlu (ld?ij#*§- : 4 ) T^3*U> 

^,7°^ h- s- ^.r f - h a m^mm ^x m^f&mz 

X 9-£i£L/^ -«r*>^ 4- cn- (t-rw^ 
-fe'v^fi-^f*: Cx^-uyh i?\Z—ft^y*y<rm&*:>v 

Jt : 9 9*r n 3&^*5e«iHB» c*mrr 5>r k • 

^^■^X-fAXtt*, PAM7M5yi, t-Boc-L-Gl 
u(OBzl) DO. 1 5 'J^fflV^ ^7'^K^N»:fa 

iVCt-Boc ^-^^ >0 . N- (t-rh^fi/^ 
20 -L-D>f i^V Ct-Boc uji/yl , N- Ct- 

rh^^/U^y^) -L-rn'jy Ct-Boc rn»J 
>D . N- (t-/b^fy^W-/P) -L-/'Jyy 
Ct-Boc ^'J^-^D . N- (t-^h^^^iC-;W) 
-L-r^^^r> Ct-Boc TX^^^VD . N- (t 

Ct-Boc -fe'JVD . N- (t-rhJfy^r^) - 
S- (p-^< YStisLyisJV) -L-yXf^f> Ct-Bo 
c y~) . N- (t-/hJfy^z/|,) -L 

ct-Boc vs-ijy] . n- (t-rh^y^hf 
30 Ct-Boc r^-yj ^^fi-fixi 

[00213 ff^^^r^K^o^r^^^r^ 

7^C18 4 7 X 3 0 OmmTU vT)^ v9 1 0 0 0#D 

^97 C*9A:mv-fl3i:^tt«TSKge 1 OD 
40 S-80TM CTR. MJ7/^dM^ 

o. 05&m%^^hT^Y-hv?vt7k<r>m&mm 

( r-b h - h 'JJI/WE* 3 0^t5^I%A^ 5 0^ 
StXtzmtZltt:) D tw#L^ri:C6. 18.8min tc 

»)^«>fc»«!^r^ KtO^AJi 1 5 2 7 T*-?Jt (M 

1 5 2 7.72) . 
[0 02 2 3 HWJ2-6&£tfJtWJl 
^ ( 5 ) : Ala Ala Pro Cys Cys Val Pro Gin Ala Leu 
Glu Pro Leu Pro IleVal (IB?"J## : 5 ) T&$tl& 
50 ^7"f*H (Hlife^J2 ) ( 6 ) : Ala Pro Glu Ala Se 
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r Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu (E 

: 6 ) T-^^n^^rf-K (mmm3 ) . & 

( 7 ) : Ala Ser Pro Cys Cys Val Pro GlnAsp Leu Glu 
Pro Leu Pro He Val : 7 ) T^ZtlZ^ 

7+ K ) . jfc ( 8 ) : Asn Pro Gly Ala Ser 

Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu Pro Le 
u Thr He Leu <ffi#|#^ : 8 ) X^tlh^Tj* K 
<Hfi6#j5 ) . 5S ( 9 ) : Asn Pro Gly Ala Ser Ala Se 
r Pro Cys Cys Val Ser Gin AspLeu Glu Pro Leu Pro I 
le Leu {mm^: 9) T^£tt£^rf-K (HWJ 
6 ) . iSitfiS (10) : Gly Pro Cys Pro Tyr He Tr 
P Ser Leu Asp Thr Gin Tyr Ser (H?>J#-^ : 10) t 

[0023] mmm2nxxfmmmAX'^.A- cn- 

■VyitM'&ifc txi-uyty"t*-ju^yi£ycDffi$L*:Ji> 
Jt : 9 9tti) frtt&mtwm mmrry^ k ■ 

^y^fAXtti. PAMAyy. t-Boc-L-Val } 
0. 1 S IHE/I^ffl^, Mfe#»j3T'(i4- CN- { t- 
^b^ri^/M-::^) -r L 

7osy^/g (wit) ^m^t^&x^v-^ 

fiOWflfc^Ht : 9 9*fl J a^Sr^EtttBlIi C*HI77 
"y-i K • A'^^yXf AXM. PAMW^yi. 
t-Boc-L-Glu(OBzl) ] 0. 1 5 »M5 
^H»j6T'fi4- CN- ( t-rh^y^iK- 
-L-n>f -7x-;l/T-thr 
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8 

is yt*-;l^>^V^j£^;Wt : 9 9*fl ) frhtzh 

mtmm c*srr?>( k - ju ^y^fAxti, p 

AMn-f yy^ t-Boc-L-Leu ) 0. 1 SU^HSrffl^. 
J:bS^Jl-C'ii4- CN- (t-^h^f^/^-K-^) - 

f-U^fc^b— /i^y-bfvofil^/Ht : 9 9 £M 3 
10 £3rS|kRffiIlt C^HTT^ K ■ W ^yXfAXt 
15. PAM-tr'jy, t-Boc-L-Ser(Bzl) 3 0. 1 $ 'j ^ 

[0024] ifc, rsy»(i:Lr«. wwm-cfflv* 

CON- (t-7h*yt}}l-#~)V) -o- (2-ynt 
^y^7U;t^#/t^tf-/U) -L-^-ui/y Ct-Boc 
Oy» . N- (t-rh^fy^^) -L->f V 
a-fv-y Ct-Boc ^fyn>f i^y] ^ N- (t-7"h^y 
-r-^yJjU-L-V^^ 5.ym Ct-Bo 

20 c . n- (t-^h^io^stf-yp) - 

^-^yy>-L-T^^^yi Ct-Boc 7^<7=? 
V&D , N t a - { t -^N^i^/t^tf—yP) -NInd 
-MS;l/-L-h'Jrh7ry (t-Boc h«J7h7r 
y] Srfflv*:. 

[0025] w^tLfc^-eii^r^H^^T^ifi 

30 mi^fc:afca6T^-r. 
[0026] 

[SI] 
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[0027] mm i 

BALB/c7^iiM, ^^fA'JyA: 3 

!$Mm : 1 3 ^w^r^-m**-*-* rpmi-i 

6 4 0 i%Mt,ztt& L . 5 0 0 0 ffl/^x/^W^-T 9 6 
^x/l^TV-Mc^&U 7%CO 12 #£T3 7°CT* 



U TGF-jSaing/nlcOieSt^Jiat^'m 

■OSLfc. *£M£!52:&(C^\ 
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[0 0 2 9] SB2»Dfc*5 9. 

5%T£>&<0t3*fLT. HWJl-H»J6T1#^n^ 
[00 3 0] ft£fcffl[2 

2. 5ng/ml<?)EGF. 1 0 % WJftj£Mf MS 0 . 5 % 

1 0 0 Offl/v-Y>-W)SteT!&@ 1 OcmOi^- 
McJM. 7%CO|2 fiqflET3 7t:r7 0|SI«*t 

0 0fl&*:9tf>7 0/zmtLbc7)iI@Sr^r-r-S3?n— — 

£ 3 0 0 ^ s /ml ^i&g-Ctt L/c t § CT^ 5S%<7> 
rm--#JfM£*U fflfc^flnL&V^vhn— /POT 
£j3 3%fclt«8Lr*St3n-^flfcOTg3fi$nfe. 
[00 3 1] 

&. 

[0032] 

IS?lJ#^ : 1 
I2*lJcO« : 1 1 

®m<?>m: t asm 



* h#m;- -.mm® 

wm<nwm:'*7*\* 
mm 

Ala Ala Fro Cys Cys Val Fro Gin Ala Leu Glu 

1 5 10 

[003 33 Itf : 2 
mt\<r>&$ : 1 1 

Ala Ser Fro Cys Cys Val Fro Gin Asp Leu Glu 

15 10 

[0034] mm^ : 3 

Wffl<n&% : 1 1 
h^ny- : Etttt 

40 mwnim : **>7* K 
mm 

Ala Ser Fro Cys Cys Val Ser Gin Asp Leu Glu 

1 5 10 

[003 5] mm^ : 4 

iE£iJ^£ : 1 6 
K-ffay- : fit 

*50 
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13 14 

Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu 
15 10 15 

[0036] W$m^ : 5 * htft^'- : WMft 

Efijo^s : 1 6 mkomm : k 

mm 

Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu Pro Leu Pro He Val 
15 10 15 

C 0 0 3 7 J : 6 io JK htfui;- : WM^ 

: 1 6 £$|«>a& : ^7°^ K 

Kotos': r$ye & 



Ala Pro Glu Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu 

15 10 15 

[0038] : 7 * Ntfo5A- : 

Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu Pro Leu Pro He Val 

1 5 10 15 

[0039] : 8 tz h-foy- : ft&ft 

Wl<n&Z : 2 1 @S?tJc0Sli : *<T* K 

mn 

Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu 

15 10 15 
Pro Leu Thr lie Leu 
20 

[0 04 0]ffi*|##: 9 3Q+hXui;-;Wffl. 

i£?fj^£ : 2 1 mn<nm$. : ALT-f - K 



Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu 

15 10 15 

Pro Leu Pro lie Leu 
20 

[004 1] : 1 0 * btfnzs- : igtftt 

wm<n&% ■. 1 4 wmw&m v 

mmm-.r^ym *4o 
mm 

Gly Pro Cys Pro Tyr He Trp Ser Leu Asp Thr Gin Tyr Ser 
1 5 10 
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AB H-Xl-Ala-X2-Pro-Cys-Cys-Val-X3-Gln-X4-Leu-Glu-X5-Y [X2 = Ser, Ala; X3 = 

Ser, Pro; X4 ■» Ala, Asp; XI,' X5 - single bond, peptide fragment having 1-5 
amino acid residue (s) chosen from Gly, Ala, Val, Arg, Asn, Ser, Phe, Pro, 
Leu, Glu, Asp, Lys, Thr, His, Tyr, Nle, and He; Y - OH, NH2] , having 
TGF- . beta . -like activity, are useful for treatment of fractures, 
■ wounds, rheumatoid arthritis, osteoarthritis, 



osteoporosis, periodontitis, multiple sclerosis, etc. * 
Asn-Pro-Gly-Ala-Ser-Ala-Ala-Pro-Cys-Cys-Val-Pro-Gln-Ala-Leu-Glu (prepn, 
* given) {at 100 .mu.g/mL) inhibited the growth of Con A-stimulated murine 

spleen cells by 60%, vs. 85%, for TGF-.beta.. 
ST peptide transforming growth factor beta like; TGF beta like peptide 
therapeutic; fracture wound treatment peptide prepn; rheumatoid 
arthritis osteoporosis treatment peptide; osteoarthritis 
periodontitis treatment peptide; multiple sclerosis treatment peptide 
IT Peptides, biological studies 
RL: BIOL (Biological study) 

(TGF-.beta. -like, for therapeutics) 
IT Immunosuppressants 

Wound healing promoters 

(peptides having transforming growth factor- . beta . -like activities as) 
IT Multiple sclerosis 
Osteoporosis 

(treatment of, peptides halving transforming growth factor- .beta . -like 

activities for) 
IT Inflammation inhibitors 

fantiarthritics, peptides having transforming growth factor-. beta. -like 
-activities for) 
IT Inflammation inhibitors 

(antirheumatics, peptides having transforming growth factor- . beta . -like 

activities for) 
IT Periodontium 

(disease, periodontitis, treatment of, peptides having transforming 

growth factor-. beta. -like activities for) 
IT' Bone, disease 

(fracture, treatment of, peptides having transforming growth 

factor-, beta. -like activities for) 
IT Animal growth regulators 

RL: BIOL {Biological study) 

(.beta. -transforming growth factors, peptides having activities like, 

for therapeutics) 

IT 3978-80-1, N-(tert-Butoxycarbonyl)-L-tyrosine 4530-20-5 7536-55-2, 

N- { tert-Butoxycarbonyl > -L-asparagine 13139-15-6, N- (tert-Butoxycarbonyl ) - 
L-leucine 13139-16-7, N- ( tert-Butoxycarbonyl) -L-isoleucine 13574-13-5 
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alanine 15761-39-4, N- (tert-Butoxycarbonyl) -L-proline 18942-46-6, 
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N- (tert-Butoxycarbonyl) -O-benzyl-L-serine 47355-10-2 
RL: RCT (Reactant) ; RACT (Reactant or reagent) 
(peptide coupling of) 
IT 155566-20-4P 155566-21-5P 155566-22-6P 155566-23-7P 155566-24-8P 
155606-60-3P 

RL: SPJJ (Synthetic preparation}; PREP (Preparation) 

(prepn. and transforming growth factor- . beta . -like activities of) 
IT 47355-10-2 

RL: RCT (Reactant); RACT (Reactant or reagent) 
(peptide coupling of) 
RN 47355-10-2 HCAPLUS 

CN L-Tryptophan, N- ( ( 1, 1-dimethylethoxy) carbonyl] -1-formyl- (9CI) (CA INDEX 
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(11) v^mm 

mW^b - 2 5 2 8 8 
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(57)[ABSTRACT of the Disclosure] 



mm 

H — X T 1-Ala-X T 2-Pro 
-Cys-Cys-Val-X T 3-Gln 
-X t 4-Leu-Glu-X T 5- 

Y 

(sW, X T 2 ft Ser fcjztf 
Ala «t<9*SPd^3ltfn-5T 
S /S3lg£^U X T 3 f* 
Ser*5<fcr; Pro «t!3i5SH 

X T4 « Ala *5j;TJ* Asp i 9 

X T 1 *5j;tfX T5 
(i^tl^^'&^fctt Gly, 
Ala, Val, Arg, Asn, Ser, 
Phe, Pro, Leu, Glu, Asp, 
Lys, Thr, His, Tyr, Nle 
ib^t; He J: 

ft 6 i -5ffl<or? y issiSi 

-f) "e^£ft, /0>oTGF-/3 



[CONSTITUTION] 

The following general formula 

H-X T 1-Ala-X T 2-Pro-Cys-Cys-Val-X T 3-Gln-X 

T 4-Leu-Glu-X T 5-Y 

(X T 2, expressing the amino acid residue 
chosen from the group which is made of Ser 
and Ala in the Formula. 

X T 3 expresses the amino acid residue chosen 
from the group which is made of Ser and Pro, x 

1 4 expresses the amino acid residue chosen 
from the group which is made of Ala and Asp, x 

T 1 and X T 5 express the peptide fragment 
which is made of a 1-5 amino acid residue 
chosen from the group which is made of a 
single bond or 

Gly,Ala,Val,Arg,Asn,Ser,Phe,Pro,Leu,Glu,Asp,L 
ys.Thr.His.Tyr.Nle, and lie, respectively, y 
expresses a hydroxyl group or an amino group.) 
It shows above, and the peptide or its salt which 
has a TGF-(beta-) like activity. 
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[SbSl [ADVANTAGE] 

# #r\ l'JH> ^Mttt^ft^, y It is useful for the treatment of fracture, a 

wound, multiple sclerosis, a rheumatic arthritis, 
#M&E, MW\ X JH?J: ¥(DH$WJ^ osteoarthritis, osteoporosis, a periodontal 
*fflT*&!3, £fd*S&*«g(E> disease, etc. 

ffi^IxJ££$:^#rtcJMJ-t-£ 0 Moreover, the rejection after an organ 

transplant is suppressed effectively. 

mmmmm] [claims] 



[fit**! 1 ] [CLAIM 1] 

— Hx^C General formula 

H - X T 1 - Ala - X T 2 - Pro H-X t 1 -Ala-X T 2-Pro-Cys-Cys-Val-X T 3-Gln-X 

-Cys-Cys-Val- X T 3- Gin T 4-Leu-Glu-X T 5-Y 

- X T 4-Leu-Glu- X T 5- (X T 2, expressing the amino acid residue 

Y chosen from the group which is made of Ser 

(sW, X T2 l± Ser and Ala in the Formula, xT3 expresses the 

Ala X 9 fe&fflfrbM&tiZ) 7 amino acid residue chosen from the group 

^/g^i££:^L, X t 3 ft; which is made of Ser and Pro, x T 4 expresses 

Ser 33 <£ U Pro X 9 &<5 the amino acid residue chosen from the group 

31 fifth, § T S J 8HS&£^ U which is made of Ala and Asp, x T 1 and X T 5 

X T 4 \t Ala jo X Asp «t <9 express the peptide fragment which is made of 

ft &ffifrbWtfriZ> T ^ J W$% a 1-5 amino acid residue chosen from the group 

J££r^L, XT1 3oJ:T^XT5 which is made of a single bond or 

te^ft^MMS'&^fcfi Gly, Gly,Ala,Val,Arg,Asn,Ser,Phe,Pro,Leu,Glu,Asp,L 

Ala, Val, Arg, Asn, Ser, ys,Thr,His,Tyr,Nle, and lie, respectively, y 

Phe, Pro, Leu, Glu, Asp, expresses a hydroxyl group or an amino group.) 

Lys, Thr, His, Tyr, Nle It shows above, and the peptide or its salt which 

& £Xfi lie J; 9 ft5ffiM>P>jItf has a TGF-(beta-) like activity. 

VKZ^Th'WrftZmL. Y 

1"o) X^^ti, ^oTGF-^ 
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[fit*! 2] 



[CLAIM 2] 

General formula 



H-XT6-A-XT7-Y H-X T 6-A-X T 7-Y 

(5^, Afi^;( 1 ) : Ala Ala Pro (In the Formula, A is a peptide fragment shown 

Cys Cys Val Pro Gin Ala Leu by Formula (1):Ala Ala Pro Cys Cys Val Pro Gin 

Glu (E?iI#-5§- : 1 ) X~7F$ti Ala Leu Glu (sequence number; 1), formula (2): 

h^^ff- KBrJf, (2) : Ala The peptide fragment shown by Ala Ser Pro 

Ser Pro Cys Cys Val ProGIn Cys Cys Val ProGIn Asp Leu Glu (sequence 

Asp Leu Glu (E?iJ#^ : 2 ) number: 2) 

Vf^^ti^^f- K$rJt£/tti Or Formula (3): Expressing the peptide 

6 ( 3 ) : Ala Ser Pro Cys Cys fragment shown by Ala Ser Pro Cys Cys Val Ser 
Val Ser Gin Asp Leu Glu (IB^ij Gin Asp Leu Glu (sequence number: 3), x T 6 
#75-: 3) "C^^tiS-^^^ K and X T 7 express the peptide fragment which is 
Wit L, XTG&Jzt^XT made of a 1-5 amino acid residue chosen from 

7 tiffin tz it the group which is made of a single bond or 
Gly, Ala, Val, Arg, Asn, Gly,Ala,Val,Arg,Asn,Ser,Phe,Pro,Leu,Glu,Asp,L 
Ser, Phe, Pro, Leu, Glu, ys,Thr,His,Tyr,Nle, and lie, respectively, y 
Asp, Lys, Thr, His, Tyr, expresses a hydroxyl group or an amino 
Nle *5.fct>* He £VtiZ>&frb group. ) 

ilff ti% l~5j|Sor^y m% The peptide or its salt of Claim 1 shown now. 

%m-fo) -c^sa-iss #m i m 

im^ms] [CLAIM 3] 

TIEO Following 

5t ( 4 ) : Asn Pro Gly Ala Ser Ala Formula (4): Asn Pro Gly Ala Ser Ala Ala Pro 

Ala Pro Cys Cys Val Pro Gin Cys Cys Val Pro Gin Ala Leu Glu (sequence 

Ala Leu Glu (K^JSt?- : 4 ) , number: 4), formula (5): Ala Ala Pro Cys Cys Val 

st(5) :Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu Pro Leu Pro lie Val 

Pro Gin Ala Leu Glu Pro Leu (sequence number: 5), formula (6): Ala Pro Glu 

Pro lie Val (BE?'JS-§- : 5 ) , Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp 
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it ( 6 ) : Ala Pro Glu Ala Ser Ala Leu Glu (sequence number: 6), formula (7): Ala 

Ser Pro Cys Cys Val Pro Gin Ser Pro Cys Cys Val Pro Gin Asp Leu Glu Pro 

Asp Leu Glu (ft&m^r : 6 h Leu Pro lie Val (sequence number: 7), formula 

it ( 7 ) : Ala Ser Pro Cys Cys (8): Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 

Val Pro Gin Asp Leu Glu Pro Val Ser Gin Asp Leu Glu Pro Leu Thr He Leu 

Leu Pro lie Val : 7 h (sequence number: 8) 

it (8) :Asn Pro Gly Ala Ser Ala Or formula (9): The peptide or its salt of Claim 1 

Ser Pro Cys Cys Val Ser Gin shown by Asn Pro Gly Ala Ser Ala Ser Pro Cys 

Asp Leu Glu Pro Leu Thr lie Cys Val Ser Gin Asp Leu Glu Pro Leu Pro lie 

Leu (E?iJS-§-:8) £/cfi Leu (sequence number: 9). 
it ( 9 ) : Asn Pro Gly Ala Ser Ala 
Ser Pro Cys Cys Val Ser Gin 
Asp Leu Glu Pro Leu Pro lie 
Leu (E^iJS-g- : 9 ) 



[00 0 1] 



^yj-y^tztt^omt, tg 



[DETAILED DESCRIPTION of the 
INVENTION] 

[0001] 

[INDUSTRIAL APPLICATION] 

This invention relates to the peptide or its salt 
which has a TGF-(beta-) like activity. 
Since the peptide or its salt which this invention 
provides has a TGF-(beta-) like activity, it is 
useful for the treatment of fracture, a wound, a 
rheumatic arthritis, osteoarthritis, osteoporosis, 
a periodontal disease, multiple sclerosis, etc. 
Moreover, the rejection after an organ 
transplant can be suppressed effectively. 



7/16/2003 



6/30 



(C) DERWENT 



JP6-25288-A 



THOMSON 

* 

DERWENT 



[0 0 0 2] [0002] 



[PRIOR ART] 

TGF (F7^^7t-;>^ TGF(transforming growth factor 

^pr^;*, y r ^^_ transforming growth factor)- (beta-) is 

transforming growth factor) — discovered as a tumor origin factor which 

0fi, #MlSiMJfi*dffije*fflfeto makes the non-oncocyte express an 

l l±K£^*S£-tf5flffiB&3feia : F- oncocyte-characteristic, after that, normal 

<!r LT^JL£tU -^tof^, jliL/h tissues, such as blood platelets, macrophage, a 

IS, -7^77-^ fi\ Wli bone, and a kidney, also discovered (refer to a 

t£ ¥<DlE%Wfolz.h¥&&£titc clinical immunology, Volume 24, and Page 146 

(IS^ftS, % 24 ^ 146 (1992)). 

H (1992 ^)#0S) O gft^co T As for activated TGF- (beta-), molecular weight 

G F - j3 W^ith^-fti 2 5 k D exists as a homo dimer of about 25 kD(s). 

(Dft^rffsf *?—h It L (Proceedings of the National Academy of the 

(7°o v- — Sciences of the United States of America 

If t->a 1-;i> 7*f;- (Proc.Natl.Acad.Sci.USA.).) 

iM ^y^— X^-^ if It causes transforming reversibly to NRK-49F 

3-1-4 "fyY x-rjy ley* strain which is the normal fibroblast of Volume 

T * li io (Proc. Natl. Acad. 85, refer Page 4715 (1988), and a rat, it has the 

Sci.USA.), % 85 H 4715 effect which promotes propagation by the soft 

M (1988¥)#JS), hfiDIE agar. 

f8ifiit^^NRK-4 However, it becomes clearly to act as a 

9 F^tc^f L"C ^iSWl^SMte growth-inhibition factor to many cell in addition 

SlSrSltSr U ft*5cJSiftr* to this (refer Current Topics in Developmental 

^^£ffijl^5f£ffl£W-t"§ Biology (Current Topics in Developmental 

#\ ^<Oftil^< 0»f^Lt Biology), Volume 24, and Page 95 (1990)). 

Zk&WbMzftiXh^Z (# 
\/ v h h b° 3/ ^ ^ >f ^ -r 
^/<u V^/U /W^-n 

— (Current Topics in 
Developmental Biology), % 24 
%s fg95H (1990^)#fiS) o 
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[0 0 0 3] [0003] 

T G F - j3 liJiiil^Sr^Srffiii TGF- (beta-) promotes neogenesis of the blood 

U frifflfaft&KS&9<0'n vessel, and since a synthesis of an 

$c£M£ii1"<5 Zkfrtb* ##f£) extra-cellular substrate protein is promoted, it is 

£ fctem^BM^ thought that it has a joining effect of fracture or 

^fi"3 k^zLbfriZ) (-tf-^.xv the wound healing effect (refer a science 

* (Science), % 237 |? 1 333 (Science), Volume 237, and Page 1 333 (1 987)). 

H (1987^)#ffi) 0 $.tc TG Moreover, since TGF- (beta-) has a forceful 

F- Bltffijjftft&ftifflftRi: immunosuppressive effect, suppressing the 

fcor flBSf^lfiSoJE rejection after an organ transplant is reported 

*fiRJSSrfii*J-t-5wi:^aftS (refer to the Proceedings of the National 

ft"Ci^£ (^pV^tV Academy of Sciences of the United States of 

if i-'ya-T^ Ttff America (Proc.Natl.Acad.Sci.USA.), Volume 87, 

5— irj* iM^W — X and Page 1591 (1990)). 

iry' if zL-j-sf f- y K Furthermore, TGF- (beta-) exists in the synovial 

4 y ir-f T ^ ] ) J) (Proc. fluid of the patient of a rheumatic arthritis, 

Natl. Acad. Sci. USA.) S ^87# > neutralizing an effect of IL-1 which is a forceful 

I! 1591 H (1990 ¥)#f$) 0 £ inflammatory mediator is reported (refer to the 

bl^ T G F — j3 (3: y r>"^^tt Journal of Immunology (J. Immunol.), Volume 

§8ffi*fccD&#o|Hffl5ffi4^#ft 145, and Page 2514 (1990)). 

U S&ft&^jfEtt^X'r^— ^ Moreover, TGF- (beta-) from promoting an 

"C&S IL-1 <DfEfRt:tp%Q'f osteogenesis in-vivo 

& - £ as « e S ft T ^ 5 (if It is thought that it is useful for the treatment of 

Z/^—t/u -fry* 4 vis osteoporosis or the periodontitis (refer to the 

— (J. Immunol.), % 145 ^\ experimental medicine, Volume 8, and Page 

® 2514 H (1990 ^)#HS) 0 $ 345 (1990)), suppressing onset of an 

tz , T G F - j3 fi in vivo T# experimental multiple sclerosis model animal is 

7FM£{£iJH~£r kfrbs also reported (it Proceedings of the National 

mfct.tzteMn$k<r>mm^m Academy of Sciences of the United States of 

X*&Z> k%?zbfri America (Proc.Natl.Acad.Sci.USA.)). 

% 8 % 345 M (1990 *F) Referto Volume 88 and Page 2918 (1991). 
#18) , HiW^ffiSftS^? 

if ^v^g^y^ 
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[ m W L £ o t -T % m [PROBLEM to be solved by the Invention] 

ffl Since molecular weight is large, 

±f£(Z)TGF- /m, ft^^ifi above-mentioned TGF- (beta-) has a high 

± % t ^k&jSJfStt^iii immunogenicity, and has a possibility that a 

<, Mfe^Ci^Tfy-f 7 repetitive administration may cause the 

^'>-'>3 y^£3l#S-~?~JK anaphylactic shock. 

^t^fc^o JMl^C^L Moreover, even if it administers in the living 

Tk^ftf-ik^fbi^U body, a blood shell loss is carried out within 

WSbted^fcftSo ^^c^ftt^ several minutes, and effectiveness is lost. 

5 ^ £ tcJ: 9 , MiUo J; Moreover, by administering in large quantities, 

t^WSlt-xt-f <SSHt ^^HK) various side effects, such as a toxicity with 

&&$Mi3i(l& ¥<Ofe* <09MfeJ% respect to a liver and a kidney and non-specific 

RTI^tt^foSo L-^ immunosuppression, may express. 

^^^Og^jfj;, TGF However, objective of the invention is to provide 

- J3 J: 9 fcBH^ffl^*< > ^ the peptide which has a strong TGF-(beta-) like 

°^^TG F - 0 fiSffittfcWt* activity with few side effects rather than TGF- 

KS:t|fiti-5 r <h fcfc (beta-). 

*5 o 

[0 0 0 5] [0005] 



\^M*W&k-fZ>1t#><D^WL\ [MEANS to solve the Problem] 

#«!B£J;fttf,±!5cD@toi*, According to this invention, the 

Tf£<£>— Jtx^t ( I ) above-mentioned objective, the following 

H-XT1 -Ala -XT 2 - general formula (I) 
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Pro -Cys -Cys -Val -X 
T3 -Gin -X T4 
- Leu - Glu - X T 5 - Y 
(I) 

(zW, X T2 \* Ser *3j;tf 
Ala X "9 fcSi¥a>fe3li;ft,5T 
S X T 3 ^ 

Ser*3j;tf Pro J;l9*5l¥^e) 

X T4 i* Ala *5j;tf Asp «t <9 

S^iL, X T 1 &J:t>*X T5 
f«;ft,m^^£fcte Gly, 
Ala, Val, Arg, Asn, Ser, 
Phe, Pro, Leu, Glu, Asp, 
Lys, Thr, His, Tyr, Nle 
&&Xfi He i!9*5S¥^?>iitf 
ft 5 1~5<[S|0T^ y»aiJ; 
*?*5^^K»rfrSrSU Y 

-f) r^fts^f-KSfcf* 

ii$;£ft6o 



THOMSON 
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H-X T 1-Ala-X T 2-Pro-Cys-Cys-Val-X T 3-Gln-X 
t 4-Leu-Glu-X T 5-Y (I) 
(In the Formula, X T 2 expresses the amino acid 
residue chosen from the group which consists 
of Ser and Ala, x T 3 expresses the amino acid 
residue chosen from the group which consists 
of Ser and Pro, x T 4 expresses the amino acid 
residue chosen from the group which consists 
of Ala and Asp, x T 1 and X T 5 express the 
peptide fragment which consists of a 1-5 amino 
acid residue chosen from the group which 
consists of a single bond or 
Gly,Ala,Val 1 Arg 1 Asn,Ser 1 Phe,Pro,Leu,Glu,Asp I L 
ys,Thr,His,Tyr,Nle, and lie, respectively, y 
expresses a hydroxyl group or an amino group.) 
It is attained by providing the peptide or its salt 
shown above. 



[0 0 0 6] 
Ala : 

Arg : L -T/U=¥=VS£K 
Asn : L-7^^7^^38IS 
Asp : L-T^/^^Vill 
Cys : L-^r-f^lI 
Gin : L-jf/U# * 

giu : L-?/u? * >mmm 

Gly : ?})i/>>m& 

His : L-fc^v^geS 



[0006] 

In this specification, the following symbol 

describes various amino acid residues. 

Ala :L- alanine residue 

Arg :L- arginine residue 

Asn :L- asparagine residue 

Asp :L- aspartic-acid residue 

Cys :L- cystein residue 

Gin :L- glutamine residue 

Glu :L- glutamic acid residue 

Gly : glycine residue 

His :L- histidine residue 
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lie :L — fyn^v^ll lie :L- isoleucine residue 

Leu : L-n^i/^H Leu :L- leucine residue 

Lys : L - U ->yas Lys :L- lysine residue 

Phe :L-7x^/7-Vi Phe :L- phenylalanine residue 

S Pro :L- proline residue 

Pro : L-^n y Ser :L- serine residue 

Ser : L ~± ]} y?J3l Thr :L- threonine residue 

Thr : L - h u^—VSIS Trp : L-tryptophan residue 

Trp : L - h ]) 7° h V 7 ^^S Tyr :L- tyrosine residue 

Tyr : L-fu->yj8S Val :L- valine residue 

Val : L -s< y Nle :L- norleucine residue 

Nle : L-Z/i/D^^y^l Moreover, in this specification, the amino acid 

^Iffltff^&^Tte, fit residue of the N terminal is positioned in 

ICIoT^/f KOT left-hand side in the amino acid sequence of a 

Ifi£'J£\ ^(DN^<DT peptide according to a conventional method, the 

^Sri^WdffigU C^^co amino acid residue of a C terminal describes 

T $ J that it is positioned in right-hand side. 



[0 0 0 7] [0007] 

iiWEl— Jtx^; (I) "C?F£ft<5^ Following-general-formula (II) among the 

7"^ K£> 5 TfS— Jtx^ ( I peptides shown with above-mentioned general 

I ) formula (I) 

H-XT6-A-XT7-Y H-XT 6-A-X T 7-Y (II) 

( 1 1 ) (In the Formula, A is a peptide fragment shown 

(5^, Ate5t( 1 ) : Ala Ala Pro by Formula (1):Ala Ala Pro Cys Cys Val Pro Gin 

Cys Cys Val Pro Gin Ala Leu Ala Leu Glu (sequence number: 1), formula (2): 

Glu (Sa^iJ#^ : 1) X*7jk£ti The peptide fragment shown by Ala Ser Pro 

Z^-?*? KBrJi\ S; (2) : Ala Cys Cys Val Pro Gin Asp Leu Glu (sequence 

Ser Pro Cys Cys Val Pro Gin number: 2) 

Asp Leu Glu (Bfi?iJ#-S§* : 2 ) Or Formula (3): The peptide fragment shown by 

"C^£ft KBfjT-^fcti: Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu 

5^ ( 3 ) : Ala Ser Pro Cys Cys (sequence number: 3) 

Val Ser Gin Asp Leu Glu These are expressed, x T 6 and X T 7 express 

: 3) "C^^ftS^y^- K the peptide fragment which consists of a 1-5 

$fJ}"£:SU XT6 fcitfX T amino acid residue chosen from the group 
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7 l$ J tti^fti^.&&-£fc\$ which consists of a single bond or 

Gly, Ala, Vak Arg, Asn, Gly,Ala,Val,Arg,Asn,Ser,Phe,Pro,Leu,Glu,Asp,L 

Sei\ Phe, Pro, Leu, Glu, ys,Thr,His,Tyr,Nle, and lie, respectively, y 

Asp, Lys, Thr, His, Tyr, expresses a hydroxy! group or an amino group.) 

Nle jfecfct/ He «£ <9 ftSffi^b The peptide shown above is desirable. 

S^&^S^^f- KBfJtSr* 
t, Yflzk&K£*:fiTS ;S 

[0 0 0 8] [0008] 

^IP^IC: «£ flKHSSftS^;/'?- The representative example of the peptide 

KOftS{&J£;&l£^-t~ 0 which this invention provides is shown next. 

5£ ( 4 ) : Asn Pro Gly Ala Ser Ala Formula (4): Asn Pro Gly Ala Ser Ala Ala Pro 

Ala Pro Cys Cys Val Pro Gin Cys Cys Val Pro Gin Ala Leu Glu (sequence 

Ala Leu Glu : 4 ) , number: 4), formula (5): Ala Ala Pro Cys Cys Val 

S(5) :Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu Pro Leu Pro He Val 

Pro Gin Ala Leu Glu Pro Leu (sequence number: 5), formula (6): Ala Pro Glu 

Pro lie Val (E^J#-§- : 5 ) , Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp 

S: ( 6 ) : Ala Pro Glu Ala Ser Ala Leu Glu (sequence number: 6), formula (7): Ala 

Ser Pro Cys Cys Val Pro Gin Ser Pro Cys Cys Val Pro Gin Asp Leu Glu Pro 

Asp Leu Glu (K?1J§-^ : 6 ), Leu Pro He Val (sequence number: 7), formula 

it ( 7 ) : Ala Ser Pro Cys Cys (8): Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 

Val Pro Gin Asp Leu Glu Pro Val Ser Gin Asp Leu Glu Pro Leu Thr He Leu 

Leu Pro lie Val (SE^J#-^ : 7 ) , (sequence number: 8) 

S; ( 8 ) : Asn Pro Gly Ala Ser Ala And formula (9): Asn Pro Gly Ala Ser Ala Ser 

Ser Pro Cys Cys Val Ser Gin Pro Cys Cys Val Ser Gin Asp Leu Glu Pro Leu 

Asp Leu Glu Pro Leu Thr He Pro lie Leu (sequence number: 9). 
Leu (iajij#^ : 8) *3j;tf 
i£ ( 9 ) : Asn Pro Gly Ala Ser Ala 
Ser Pro Cys Cys Val Ser Gin 
Asp Leu Glu Pro Leu Pro lie 
Leu (mm^ : 9) B 

[0 0 0 9] [0009] 
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^m<0^=r Koofilifel^ The salt of the peptide of this invention is a salt 

W-f^£ti5££-C& 9 , %<D which it accepts physiologically. 

i&k L"CI3\ ffi&L $t As its salt, it is a salt with acids, such as the 

IS* ASK, ¥LSx fi^B^ hydrochloric acid, a sulfuric acid, a phosphoric 

4 >Wt, 7-?— A-H, v-^l acid, lactic acid, tartaric acid, a maleic acid, a 

] Jy^M, tKV fumaric acid, an oxalic acid, malic acid, a citric 

'^^>»&i:*<Z>B*i£> acid, an oleic acid, and a palmitic acid, for 

*£;-fhy£A, ^y^A, # example.; 

jvi/fyj*^ 7 ~??J*f£}£(r) The hydroxide of alkali metals, such as sodium, 

7/^1j !i ^H^fcfiTA-;*? y ± potassium, calcium, and aluminium, or 

S&K©*S{fc#>£ fcte^Sfeffi alkaline-earth metal, or salt with the carbonate; 

b(D)& ; h y^/UT 5 ^< A salt with a triethylamine, a benzylamine, a 

y^/pr^y, *s^$ J —jV7 diethanolamine, a tert butylamine, a 

- t-7Y^7^y, i/ is dicyclohexylamine, the arginine, etc. is 

^p^w^y, T/u^ mentioned. 
^ * H t CD j&fc ^ ri^tf ib ft 

[0 0 10] [0010] 

^^©^^f- Kfi, K The peptide of this invention is prepared by the 

^^^ic&^Til^Ev^ftS procedure usually used in a synthesis of a 

^JxffH^^^cf^^^:^ peptide, for example, a solid-phase synthesis 

S£fB-n*$t&fc <fc oTlS^ti6 method, and the liquid-phase synthesis method. 

Bffi^&tfSftttUiflSffi-e However, a solid-phase synthesis method 

(^Jxti\ P^^fb^^ll simply on operation comes out, and there is (for 

111 2 example, refer to the Japanese Biochemical 

^If^ft^ (T)J, % 641-694 Society edition "chemistry (below) of the sequal 

M (03^0 62^5^ 20 0 and biochemistry experiment seminar 2 

^tt&Ste^A^tr) #flS)o protein", and Page 641-694 (May 20, Showa 62 

K.K. Tokyo Kagaku Dojtn Co., Ltd. issue)). 

[0011] [0011] 

^m<0^^ KtoHtS-g-dcSfe The manufacture by the solid-phase synthesis 

(c<tSW8!fi, M^lt method of the peptide of this invention is 

y - t'^/u^y if y ^i'&fli: combined with a polymer insoluble in reaction 

*^<OS^!K(c:^Fgtt-Cfe5 solvent, such as for example, a 
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J|-a folz g h^'f^f- Y<0 styrene-divinylbenzene copolymer, through the 

CScfficfcfJS-f 57 ^ / g££r^ (alpha)-COOH group on which it has an amino 

WttSa-COOHl^i acid corresponding to the C terminal of the 

LT Dci/^fKT S J peptide made into the objective. 

M^^^Jt-fh^'^^ KCON^ Subsequently, the operation which it is made to 

#ffi<^^fpJ[^[R]7^oT, £f/Si~5 condense after protecting functional groups, 

T X /K^fcfi^;/^ KSffit^r such as (alpha)- amino groups other than the 

%%T X / KBfK" (alpha)-COOH group on which this amino acid 

/5^"t"5 a — C OOH^A^^cd or a peptide fragment has the amino acid or 

a~7; /i!;&^<^T=rfiEiis£:f£ peptide fragment which goes and corresponds 

IS Lfz o £ -frTJS'p $ to this amino acid in the direction of N terminal 

-££jftf£<^ Mlp-n LfzT X J of the peptide made into the objective, and is 

1k%tzJ!&-^~f s f- K$rJt(c;Joit<5 combined, a peptide chain is expanded by 

a—TX yS^ifO^yf KSb repeating in order operation of removing the 

a- %M$ l 'fZ>T X Si$5tfftir2) protecting group which the amino group which 

{£!Si£&'K:£"f h^Yfh SrNSS; forms a peptide bond of the (alpha)- amino 

IS 9 M~tz\ b\z£^ T^r/f- K group in this united amino acid or united peptide 

m^WM^i^, g^J^-f^^y fragment etc. has. 

KKi£f"J&"t~ S^T"^ K$S£r^ The peptide chain corresponding to the target 

J$L, J^V^^f^y^ K#l£;ll peptide is formed, subsequently, this peptide 

ft#>5?Iiifi ^o^fg£ chain is desorbed from a polymer. 

ftT^6^f£i£;^bi&tf J££l& And the target peptide is obtained by removing 

^x"f~5 ^1 1 \c <t "9 g^cti"^^ a protecting group from the functional group 

T^K^Ik JkV^rtLSrWJK protected, subsequently, it implements by 

-5 ^ <t fc iotlll^tl^o purifying this. 

KiScOfi-p-ftd^ Here, it is desirable to perform simultaneously 

kOJffiBifc <£ OH£ff ^<D|&£ elimination of the desorption and the protecting 

fi, 7 Wb!KS£ffi^T|pI0$lc: group from the polymer of a peptide chain using 

fr5<^ s IWx/S£WSJi~5ffi;& hydrogen fluoride from a viewpoint which 

frbtfriZ #^tifc suppresses a side reaction. 

<<zff- K^ffiSJteiS&fBfSfic^ a Moreover, it is effective to perform purification of 

^ h^yy ^—Vffo<Ot^M the obtained peptide by the reversed phase 

M"C&5 0 liquid chromatography. 

[0012] [0012] 

£fc,:*38K©^:/^ KtfXSto\ Moreover, the salt of the peptide of this 
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j§^^i££/$ixJ£ ; £:$!jffl-t"5 ^ invention is prepared by utilizing normal salt 

b \^ <£ 9 PS & jfx £ o generation reaction. 

[0 0 13] [0013] 

^iE<£>f*!R0W> bVftibfrteblo The peptide of this invention and its salt (these 

, ^^^Ico^:/^* K&JcO^ are hereafter called peptides roughly) have a 

fflfs ^tib^^f- K TGF-(beta-) like activity a passage clear from 

MtmtffZ>) fi, TGF-/3 the below-mentioned EXPERIMENT, and the 

^St^^U ^o^ttfftgfcl;; lowjoxic thing is confirmed in the toxic 

#^Xi&m&-?foZ>Zbti*ffig& examination. 



[0014] [0014] 

£X±(D^Sk^h. ftWMco^ The peptides of the above result to this 

M®te##i\ ^|J^S^ !i invention are useful for the treatment of 

ttMSijS, m^mWm, fracture, a wound, a rheumatic arthritis, 

MM, Mffllfi, osteoarthritis, osteoporosis, a periodontal 

b*£>1nffi\^ffl-x?foZ) 0 ^tz, disease, multiple sclerosis, etc. 

^WMO^^ b*Mte, B%$& Moreover, the peptides of this invention 

filS^ffiteRJSSraSWt^WSJ suppress the rejection after an organ transplant 

1~<5o effectively. 

[0 0 15] [0015] 

^$&m<D^J- KSfi* The peptides of this invention can lighten the 

i'Jffl, ]) ^-^t^fMlff]^ above-mentioned disease person's symptom by 

ttBSfBaiE, #ffil^iE, administering to patients, such as fracture, a 

#^t£^fb£E&^<Z)S#fc&-^ wound, a rheumatic arthritis, . osteoarthritis, 

"t & Z b iz. & V) y ±fSH^#^> osteoporosis, a periodontal disease, and 

jtmtfc <5 r b #>"C# 6 0 multiple sclerosis. 

[0016] [0016] 

y <'f £ f- K^^W^ft?2rf£^?I<£> The dosage for an effective active expression of 

fc#xD&-5-ftf3, &%<d peptides changes with the illness, a patient's 

SMS, JS#Jt^^6S^fe& seriousness, tolerances with respect to a 

^(Cfc ii^^cAl medicine, etc. 

B^fc^, 0. 01^ g/kg~ However, they are normal adult 1 sunny and 
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2 g /kg 9 x #F£ L < & 0.01 mi crog ram/kg - 2 g/kg. 

0. 0 1 ju g/kg~2 0 Omg Preferably it is 0.01 microgram(s)/kg - 200 

/kg-C&So mg/kg. 



[0 0 17] 

(cS«£#T#bftSS«£;6S» 



[0017] 

The solution obtained by dissolving peptides in 
solutions which can accept physiologically, such 
as 5-% glucose liquid and physiological saline, 
as an administration form is desirable, 
moreover, this solution may contain the various 
additive agent which it accepts 
pharmacologically. 



[0 0 18] 



[0018] 

As the administration procedure, an intravenous 
administration, a subcutaneous administration, 
an abdominal-cavity administration, the 
administration in a joint, a percutaneous 
administration, etc. are mentioned, oral 
administration can also further do peptides 
capsulation or by liposome-izing. 



[0 0 19] 



[0019] 



immm] [examples] 

KT, HKSW-J: V^^MZMc Hereafter, an Example demonstrates this 

ftWl-KSI^So **3h JfWft invention concretely. 

&^tib<DM1foffl\z.£ Wfc^ In addition, this invention is not limited by these 

ft 5 <£> ~C # v \> Examples. 

[0 0 2 0] [0020] 

1 Example 1 

^ ( 4 ) : Asn Pro Gly Ala Ser Ala Formula (4): The peptide shown by Asn Pro Gly 

Ala Pro Cys Cys Val Pro Gin Ala Ser Ala Ala Pro Cys Cys Val Pro Gin Ala 

AlaLeuGlu CIB^'J#-^ : 4) "C LeuGlu (sequence number: 4) was 
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^^ti^^T 9 ^ K^r^T 0 ^ K§ compounded by the solid-phase synthesis 

ft^SE^ffl^tifi^S method using the peptide automatic-synthesis 

l:±!J^Lfco 1" 4 apparatus. 

— [N— ( t — h^r is That is, 0.1 millimoles of the grain-shape resin 
-/I,) _ y _^<^^ /U _ l — ^ (USA Applied Biosystems make, PAM glutamic 

^frJr*ri/* : f'jv] -7 ^ acid, t-Boc-L-Glu (OBzl)) which consists of a 

— yi^Tt h7 ; Kp* ^/^fi&r styrene-divinylbenzene copolymer (composition 

0 . 70 ; y ^/i"/ g ($fjj§) molar ratio of styrene and divinylbenzene: 99 to 
<D%^^^7,^-w-"y^ 1) which it has at a ratio of 0.70 millimoles 
^/u^y-tfv&lNMjE O^u (resin)/g are used, 4 
y £ v^^/w^-tf X7)ti^ -(N-(t-butoxycarbonyl)-(gamma)- benzyl- L- 
/Hfc : 99SD glutamyl oxy methyl)- The amino acid was 
II {-JkWT'fy ^ K • ^ combined for the phenyl acetamide methyl 
v^x-AXffSS, P AM^Ow^ group in order toward N edge of a peptide. 

^ ygLt-Boc-L-Glu(OBzl) ] 0. For joint reaction, as an amino acid, the NT 

1 ^ V ^e/uSrffl^ (alpha)-(t-butoxycarbonyl)-L- glutamine by USA 
N*f£fia>oTlg#;TS Applied Biosystems (t-Boc glutamine), a 

^fco^^ix/Sl^io^T^ N-(t-butoxycarbonyl)-L- leucine (t-Boc leucine), 

T ^ / O&b It, JkWffyA a N-(t-butoxycarbonyl)-L- proline (t-Boc proline), 

K'^^Wf^X}il(DN a N-(t-butoxycarbonyl)-L- glycine (t-Boc 

Ta— ( t — ~f V ^tv^/vjK^ glycine), N-(t-butoxycarbonyl)-L- asparagine 

/v) - L - ^/u^ ^ >- [t-Boc ^ (t-Boc asparagine), N-(t-butoxycarbonyl)-0- 

/^^^.N-ft-^F^^ benzyl- L- serine (t-Boc serine), the 

_ L_p-<^> N-(t-butoxycarbonyl)-S-(p- methoxy benzyl)-L- 

[t-Boc p^>>), N- (t- cystein (t-Boc cystein), the 

^K^/i/foL') -L-y N-(t-butoxycarbonyl)-L- valine (t-Boc valine), 

p y >- [t-Boc :7°p y V], N- and 1 millimole (t-Boc alanine) of 

( t —~f V 3r'>#/V5i<:=./v) — N-(t-butoxycarbonyl)-L- alanines were used, 

L - ^ y v- V [t-Boc ^ y v- respectively. 
>h N- ( t -y h^iofryutf 

[t-Boc 7^/^7^y), N — 

( t - yh^r^;^^) - 
O-^^vvV-L-lr y V 

[t-Boc ir y >-] s N — ( t 
Y^riy^^^jv) -S- (p 
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V^'y^y'y^) -L-i/ 
*T4y (t-Boc ^f^], 
N-( t -7>^r^;^^) 
-L-/<yy (t-Boc v), 
N — ( t — y° h^v^/v^^AO 
-L-77^y (t-Boc 77- 

fee 



[0 0 2 1] [0021] 

^htifz^y 0 ^ Ktcoi^Ttt^ The desorption from de-protection and a 

^tt^:/^ KW9EBfK<£>HF& solid-phase was performed using the HF 

HtMM. I ISSrffl^TffiMSIS <t@ reactor I type by Peptide Institute. Inc., K.K., 

fafrb<DSiM$:?fitz. 0 fii£j$; about the obtained peptide. 

tyn^k ^ y tf?T * ^ — Xtfc The crude product was purified by the 

b ^ 7 high-speed liquid chromatograph for the 

y [j37J*\ "f/isps* y?C\ aliquoting made from the Millipore * Waters Inc. 

8 47X300 mm 7°\yy7° (column: with a delta pack C1 8 47*300 mm prep 

^j/MOO OME^v^—yv pack 1000 pressurization module), 

fa) "CffiKLfco #?>tLfeflffi{ About the obtained purification peptide, it is a 

^7°^ K^ft^Kf^Mtt^^ft high-speed liquid chromatograph for the LC6AA 

iLC6 A^Jffflr^jiySff^ ^ analysis by Shimadzu K.K. (column : attaching 

■7h^77 (# 7 : ilC V to Tosoh Corp. TSKgel ODS-80TM CTR CTR). 

^^f±®{T SKge 1 OD S Mobile phase: The single peak was shown by 

-80TM CTR, #itjfg : 18.8min when the trifluoroacetic acid was 

V y 0. 05f attached to the mixed solvent (acetonitrile 

S%1§' ; firt"£7'-fe h — h V &b density was changed from 5 volume % to 50 

7k(DM&$$B h V ^ volume % in 30 minutes) of the acetonitrile 

£r 3 0 £rfK"C 5 which contains 0.05 volume %, and water. 

5 0Sfi%(cg£fls tdft The molecular weight of the purification peptide 

Ltz t Z 5, 1 8 . 8 min for which it required by the FAB method mass 

cof— ^^TF&tifco FABS spectrum was 1527 (theoretical value: 

h/WCJ: 9*#>fc» 1527.72). 
M^y^ KfiO^ite 15 2 7 
T*fcofc Olf^t : 1 5 2 7. 
7 2) 0 
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[0 0 2 2] [0022] 

MMM 2 ~ 6 & J; tfJt 1 Example 2-6 and Comparative Example 1 

^ ( 5 ) : Ala Ala Pro Cys Cys Val Formula (5): Peptide (Example 2) shown by Ala 

Pro Gin Ala Leu Glu Pro Leu Ala Pro Cys Cys Val Pro Gin Ala Leu Glu Pro 

Pro lleVal (E?iJ#-§-:5) "C Leu Pro lleVal (sequence number: 5), formula 

TF&ti&^T- K (^J£0ij2), (6): Peptide (Example 3) shown by Ala Pro Glu 

& ( 6 ) : Ala Pro Glu Ala Ser Ala Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp 

Ser Pro Cys Cys Val Pro Gin Leu Glu (sequence number: 6), formula (7): 

Asp Leu Glu (iE^JS-g- : 6 ) Peptide (Example 4) shown by Ala Ser Pro Cys 

'VTjk&ti %<<y?- K (^J£0tj Cys Val Pro GlnAsp Leu Glu Pro Leu Pro lie Val 

3 ) x ( 7 ) : Ala Ser Pro Cys (sequence number: 7), formula (8): Peptide 

Cys Val Pro GlnAsp Leu Glu (Example 5) shown by Asn Pro Gly Ala Ser Ala 

Pro Leu Pro lie Val (K^IS Ser Pro Cys Cys Val Ser Gin Asp Leu Glu Pro 

7) X^^ti^^^f- K CM Leu Thr He Leu (sequence number: 8), formula 

MM 4 h St ( 8 ) : Asn Pro Gly (9): Peptide (Example 6) shown by Asn Pro Gly 

Ala Ser Ala Ser Pro Cys Cys Ala Ser Ala Ser Pro Cys Cys Val Ser Gin 

Val Ser Gin Asp Leu Glu Pro AspLeu Glu Pro Leu Pro He Leu (sequence 

Leu Thr lie Leu (IS^J#-^:8) number: 9), and formula (10): Peptide 

X*7jk£tiZ>'<y i f' K (Comparative Example 1) shown by Gly Pro 

5 S ( 9 ) : Asn Pro Gly Ala Cys Pro Tyr lie Trp Ser Leu Asp Thr Gin Tyr Ser 

Ser Ala Ser Pro Cys Cys Val was compounded by the procedure similar to 

Ser Gin AspLeu Glu Pro Leu Example 1 (sequence number: 10). 
Pro lie Leu (E?iJ#-§- : 9 ) T* 

fcJztfjC (10): Gly Pro Cys 
Pro Tyr lie Trp Ser Leu Asp Thr 
Gin Tyr Ser (mm^ : 10) 

[0 0 2 3] [0023] 

MMM2te£Tf£Mm4T*l*4 In Example 2 and Example 4, it is 4. 

- [N- ( t ~7* h^v-^AvK -(N-(t-butoxycarbonyl)-L- valyl oxy methyl)- 0.1 

-A-) - L-s<))/vtt millimoles (USA Applied Biosystems make, 
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mm) <om&x^irz>x^\/ 

OfSfiJc^/Utt : 99^1) a>b 

K * t^^rAXttS, p 
AM/^ y V N t-Boc-L-Val ] 0 . 

l * MMMSX 
fi4 - [N- ( t 

— y —s<^i?/V—L 
-#^9 S fr***/* ^] - 

S:0. 70; y^/U/g («tJig) 

y^b : 9 9*fl] 

S >-^t-Boc-L-Glu(OBzl) ) 0. 

1 * y^A-£fflV\ H^0"J5& 
(J { i*M6t?li4- [N — ( t 
-^F^r^/l'feW -L- 

0 . 6 8 s y g (»JH) 
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PAM valine, t-Boc-L-Val) of grain-shape resin 
which consists of a styrene-divinylbenzene 
copolymer (composition molar ratio of styrene 
and divinylbenzene: 99 to 1) which has a phenyl 
acetamide methyl group at a ratio of 0.68 
millimoles (resin)/g are used, in Example 3, it is 
4. -(N-(t-butoxycarbonyl)-(gamma)- benzyl- L- 
glutamyl oxy methyl)- 0.1 millimoles (USA 
Applied Biosystems make, PAM glutamic acid, 
t-Boc-L-Glu (OBzl)) of grain-shape resin which 
consists of a styrene-divinylbenzene copolymer 
(composition molar ratio of styrene and 
divinylbenzene: 99 to 1) which has a phenyl 
acetamide methyl group at a ratio of 0.70 
millimoles (resin)/g are used, in Example 5 and 
Example 6, it is 4. -(N-(t-butoxycarbonyl)-L- 
leucyl oxy methyl)- 0.1 millimoles (USA Applied 
Biosystems make, a PAM leucine, t-Boc-L-Leu) 
of grain-shape resin which consists of a 
styrene-divinylbenzene copolymer (composition 
molar ratio of styrene and divinylbenzene: 99 to 
1 ) which has a phenyl acetamide methyl group 
at a ratio of 0.68 millimoles (resin)/g are used, in 
Comparative Example 1, it is 4. 
-(N-(t-butoxycarbonyl)-O- benzyl- L- seril oxy 
methyl)- 0.1 millimoles (USA Applied 
Biosystems make, PAM serine, t-Boc-L-Ser 
(Bzl)) of grain-shape resin which consists of a 
styrene-divinylbenzene copolymer (composition 
molar ratio of styrene and divinylbenzene: 99 to 
1) which has a phenyl acetamide methyl group 
at a ratio of 0.72 millimoles (resin)/g were used. 



mm i%mrrfy4 k • /m* 

t-Boc-L-Leu ] 0 . 1 S U 
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[N- (t-^Y*^*^- 
ir NT ^ K^fv^SfcO. 7 2 

xtts, p AMt y 

t-Boc-L-Ser(Bzl)) 0 . 1 * V * 



[0 0 2 4] [0024] 

T^y^^LTf^, As an amino acid, it adds to what was used in 

FJl"Cffli/^t)(DtciDx.r*ll Example 1. Moreover, the 

T~?y4 K ■ /W^v^x^X N-(t-butoxycarbonyl)-0-(2-bromo 

ftMcDN - ( t - 7° Kv/^/v benzyloxycarbonyl)-L- tyrosine by USA Applied 

-O- (2-^n^-^ Biosystems (t-Boc tyrosine), the 

y^t^V^/i/^^) -L N-(t-butoxycarbonyl)-L- isoleucine (t-Boc 

-f-nv^ (t-Boc f p^y], isoleucine), n-(t-butoxycarbonyl)-(gamma)- 

N- ( t — V benzyl- L- glutamic acid (t-Boc glutamic acid), 

_ L _^y n ^yy [t-Boc 4 N-(t-butoxycarbonyl)-(beta)- benzyl- L- aspartic 

yn/f v/y), N — ( t — y h 3r acid (t-Boc aspartic acid), n T 

v-^^/^^yu) -y-^^vv^ (alpha)-(t-butoxycarbonyl)-Nlnd-formyl- 

— L — ^'a-^ ^ V@£ [t-Boc ^ L-tryptophan (t-Boc tryptophan) were used. 
% >m), N— ( t -7l^r 

-L-r^^'7^y8 [t-Boc 

T^/^^&h N T a- ( t 

-Nlnd 

-/tvi^/u-L- h yy h^T 
y [t-Boc MJ/h7rv] & 
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[0025] 

In Example 1, the desorption from de-protection 
and a solid-phase was similarly performed 
about each obtained peptide, and the crude 
product was purified. 

About each purification peptide, the elutton time 
in the high-speed liquid chromatograph for an 
analysis and the 

determination-of-molecular-weight result by the 
FAB method mass spectrum are summarized in 
Table 1, and are shown. 



[0 0 2 6] 
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[TABLE 1] 



5 tz U 


(rain) 












% -T fi 


•&ibw 2 


2 3.9 


(5) 


16 2 0 


I 


6 2 0. 


9 7 


'MI&W 3 


18.0 


(6) 


16 5 8 


1. 


6 5 9. 


7 9 




2 3.8 


(7) 


16 8 0 


1 


6 8 0. 


9 8 




2 5.5 


(8) 


2 112 


2 


115. 


3 8 


%£0I 6 


2 5.0 


(9) 


2 111 


2 


111. 


3 9 


tt««fij 1 


2.3. A 


(10) 


16 3 1 


1 


6 2 9. 


7 8 



First Table 

Example or Comparative Example; Elution time; Purification Peptide (Formula number; 
Molecular weight); (Theoretical value) 
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B AL B/c -^^^ 

^yt!-f;< ] J l/K : 3 n g 
/ml, 2-^/^7°h^^ / — 
A- : 50mM, WjftlWf : 1 

rpmi - i 6 4 omm^Afk 

U 5 0 0 oeX^^^^^'I^ 
T'9 6 ^x/^U- M£#a 
U 7%CO 12 #ST3 7°C 

V Ltz 0 hit i 

0 0 fi g/mk T G F — j3 1 
ng/ml cojRSic^c 5 J; 5 
ti^ti* i/X-fs* y v A*iJjSK 

A%iPx.*i^3i/Kc:>Eti-5 3 
T\ ^7°^ Ktf:(iTGF-j3 



[0027] 

Experiment 1 

The growth-inhibition examination of the 
A-concanavalin-A irritation mouse spleen cell 
The BALB/c-mouse spleen cell is dispersed to 
RPMI-1640 medium which contains at 
A-concanavalin-A:3 microgram/ml, 
2-mercaptoethanol:50 micronM, and a 
foetal-bovine-serum: 13% ratio, respectively, it 
dispenses on 96 well plate at a ratio of 5000 
piece / well, 7% CO I 2 - it cultivated for seven 
days at 37 degrees C in presence. 
DNA of a living cell is labeled with propidium 
iodide after cultivating, the living cell number 
was counted by measuring a fluorescence 
intensity. 

The peptide added 100 microgram (s)/ml and 
TGF- (beta-) just before the A-concanavalin-A 
irritation, respectively so that it might become 
the density of 1 ng/ml. 

The increase in the living cell number of the well 
which added only the A concanavalin A with 
respect to the well which does not add the A 
concanavalin A is set to 1 , the reduction of the 
living cell number when adding a peptide or 
TGF- (beta-) was expressed as a suppression 
rate. 

A result is shown in Table 2. 



[0 0 2 8] 
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[TABLE 2] 










2 $ 










f * K 




JtKW 














TGF- 




8 5 


A; A3 


ffi] 1 






6 0 




«2 


3(5) 




7 0 




#13 


3(6) 




6 5 




0J4 


3 (7) 




7 3 


-Mm 


0J5 


A (8) 




7 0 


%m 


#16 


3 (9) 




7 2 




#J 1 


3 (10) 




2 



Second Table 

Example or Comparative Example; Peptide; Suppression rate 
Example 1 ; Peptide expressed with formula (4) 



Comparative Example 1; ... 



[0 0 2 9] [0029] 

^ 2 ^(D h&V , TGF-j3c7) As opposed to the suppression rate of TGF- 

#pSiJ*ri s 8 5 %-C&5<D(c*I-L (beta-) being 85 % as Table 2, the suppression 

t\ M$L$\l^-^t&$\6X*&h rate of the peptide obtained in Example 1- 

tltz^^ K(Dffl*ijspf* 6 0 % Example 6 is 60 % - 73 %. 

— 7 3%"Cfc l 9, ^^fltf)^;/ It is clear that the peptide of this invention 
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K^TG F — /3 filOgttS:^ shows TGF-(beta) -like activity. 



[0 0 3 0] 

2.5ng/ml OEGF, 10% 
^JJ&Jfcjkif&tfO. 5 %£0^ 
3^ &* -a tf - ftW M E MtSift 
CNRK-4 9 FM££ 10 0 
Offl/v'-Y— UOSI^T'ES 1 
0cm O^t-K*^ 7% 
CO 12 #ST3 7°CT?7 Bm 

0 0fifc/c^) CO 7 0 ju m)^±CD 
ttS £ £ 3 nr = - col £ 

n^tit^y^- ks:3 o o /x g 

/ml cog^T^PL^<b 

;l"(D¥m 3 3 % <h it(R LTtf 
i^n^-?fM^l£ft)t 0 



[0030] 

Experiment 2 

The colony formation examination in soft agar 
NRK-49F cell is scattered at a ratio of 1000 
piece / Petri dish at a Petri dish with a diameter 
of 10 cm to the MEM medium of the eagle 
containing 2.5-ng/ml EGF, 10% of foetal bovine 
serum, and 0.5% of agar, in presence of 7% CO 
i 2, it cultivated for seven days at 37 degrees 
C. 

A living cell is colored by the neutral red, the 
ratio of a colony of having the diameter of 70 
micromerter or more per 100 colonies was 
searched for. 

Consequently, when the peptide obtained in 
Example 1 is added by 300 microgram(s)/ml 
density, an average of 58% of colony is formed, 
compared with an average of 33% of the control 
which nothing adds, colony formation was 
promoted significantly. 



[0 0 3 1 ] 



[0031] 



ttiagfojE, mmm, mmm^ 



[ADVANTAGE of the Invention] 

The peptides which this invention provides are 
effective in the treatment of fracture, a wound, 
multiple sclerosis, a rheumatic arthritis, 
osteoarthritis, osteoporosis, a periodontal 
disease, etc. 

Moreover, the rejection after an organ 
transplant can be suppressed effectively. 
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HE?"]*] [SEQUENCE TABLE] 

ifi^'J#-^- ; 1 Sequence number: 1 

Ey|C9g£ : 1 1 Sequence length: 11 

lE^'jcoM : 7^ 7i Sequence type: Amino acid 

S/Kn v?— : SEi^ Topology: Linear 

Wi&]<DMM : ^^f 1 K Type of sequence: Peptide 



Ala Ala Pro Cys Cys Val Pio Gin Ala Leu Glu 
1 5 10 

Sequence 



[0 0 3 3] [0033] 

H^'Jfl^ : 2 Sequence number: 2 

Bfi?iJ<E>g£ : 1 1 Sequence length: 11 

IS^'JOM : 7^/1 Sequence type: Amino acid 

HtJnd v^— : Topology: Linear 

SB?'J<£>8l|g : ^<-7f~ K Type of sequence: Peptide 



Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu 

1 5 10 

Sequence 



[0 0 3 4] [0034] 

iE^'JS-^- : 3 Sequence number: 3 

K^J^fiS : 1 1 Sequence length: 11 

1E£ [ J(£>I£ : T^yi Sequence type: Amino acid 

i?— : Topology: Linear 

H£iJ(£>fi$l : -^y^ K Type of sequence: Peptide 
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Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu 
1 5 10 

Sequence 



[0 0 3 5] [0035] 

BS^JS-^* : 4 Sequence number: 4 

gd^!j(7)fi:^ : 1 6 Sequence length: 16 

gS^iJtoM : T ^ J S£ Sequence type: Amino acid 

F^ov?-: Topology: Linear 

BB^iJt^aS : ^~f^- K Type of sequence: Peptide 

gj^j Sequence 

Asn Pro Gly Ala Ser Ala Ala Pro Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys Val 

Cys Cys Val Pro Gin Ala Leu Pro Gin Ala Leu Glu 

Glu 1 5 10 

1 5 15 
10 15 

[0 0 3 6] [0036] 

H^ijfi-^ : 5 Sequence number: 5 

6cl£ | J<£>ft& : 1 6 Sequence length: 16 

I^iJcoM : T ^ J H Sequence type: Amino acid 

h tKp : lS$l#c Topology: Linear 

lE^JOSM : ^rf'f K Type of sequence: Peptide 

l^ij Sequence 

Ala Ala Pro Cys Cys Val Pro Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu 
Gin Ala Leu Glu Pro Leu Pro lie Pro Leu Pro lie Val 

Val 1 5 10 

1 5 15 
10 15 

[0 0 3 7] [0037] 

SS^'JH^ : 6 Sequence number. 6 

SE£i|£>&£ : 16 Sequence length: 16 
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@a^ij£D§y : 7; / l Sequence type: Amino acid 

h/Knv 1 — : &M.V\ Topology: Linear 

jlB^iJcDflSi : ^T*^ K Type of sequence: Peptide 

gB^ij Sequence 

Ala Pro Glu Ala Ser Ala Ser Pro Ala Pro Glu Ala Ser Ala Ser Pro Cys Cys Val 

Cys Cys Val Pro Gin Asp Leu Pro Gin Asp Leu Glu 

Glu 1 5 10 

1 5 15 
10 15 

[0 0 3 8] [0038] 

I^'JUt? : 7 Sequence number: 7 

^\<D-&& : 1 6 Sequence length: 16 

SB^JcoM : T % J @£ Sequence type: Amino acid 

h/Kn v?— : Topology: Linear 

%&\\(DMM : K Type of sequence: Peptide 

IB^ij Sequence 

Ala Ser Pro Cys Cys Val Pro Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu 

Gin Asp Leu Glu Pro Leu Pro Pro Leu Pro lie Val 

lie Val 1 5 10 

1 5 15 
10 15 

[0 0 3 9] [0039] 

BB^'JS^* : 8 Sequence number: 8 

l^'lcoft^ : 2 1 Sequence length: 21 

IE^iJcdM ; T ^ J S£ Sequence type: Amino acid 

h i& n v 1 — : WM$k Topology: Linear 

IB^'J^l^l : s<~?*f- K Type of sequence: Peptide 

jE^ij Sequence 

Asn Pro Gly Ala Ser Ala Ser Pro Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val 

Cys Cys Val Ser Gin Asp Leu Ser Gin Asp Leu Glu 

Glu 1 5 10 

1 5 15 

10 15 Pro Leu Thr lie Leu 

Pro Leu Thr He Leu 20 
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20 



[0 0 4 0] [0040] 

HE^'JH^ : 9 Sequence number: 9 

IE£'JOJi:£ : 2 1 Sequence length: 21 

lE^'Jt^M : 7^ Sequence type: Amino acid 

h xKp v?— : SDSHfc Topology: Linear 

WL&\<DMM ■ K Type of sequence: Peptide 

IB^'J Sequence 

Asn Pro Gly Ala Ser Ala Ser Pro Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val 

Cys Cys Val Ser Gin Asp Leu Ser Gin Asp Leu Glu 

Glu 1 5 10 

1 5 15 

10 15 Pro Leu Pro lie Leu 

Pro Leu Pro lie Leu 20 
20 

[0 0 4 1] [0041] 

KI^iJS-^- : 1 0 Sequence number: 10 

ifi^'Jcofi:^ : 1 4 Sequence length: 14 

SE£|J<E>S : 7;7i Sequence type: Amino acid 

h d is— : Topology: Linear 

H£|J<£>SSI : K Type of sequence: Peptide 

IB^iJ Sequence 

Gly Pro Cys Pro Tyr lie Trp Ser Gly Pro Cys Pro Tyr lie Trp Ser Leu Asp Thr Gin 

Leu Asp Thr Gin Tyr Ser Tyr Ser 

1 5 15 10 

10 
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Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW. DERWENT. CO. UK" (English) 

"WWW.DERWENT.CQ.jp" (Japanese) 
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(12) [^$&§S'J] 

&B8*SfW*« (A) 

(11) 

^^6-2 5 2 8 8 
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[«/£] [CONSTITUTION] 

TISO— The following general formula 

H — X T 1 — Ala — X T 2 — Pro H-X T 1-Ala-X T 2-Pro-Cys-Cys-Val-X T 3-Gln-X 

-Cys-Cys-Val-X T 3-Gln T 4-Leu-Glu-X T 5-Y 

- X T 4-Leu-Glu- X T 5- (X T 2, expressing the amino acid residue 

Y chosen from the group which is made of Ser 

(5^, XT2 fi Ser riojit^ and Ala in the Formula. 

Ala X <9 * bStf tt 5 T XT 3 expresses the amino acid residue chosen 

^ySM^Sts X t 3 it from the group which is made of Ser and Pro, x 

Ser *5J:I>* Pro <fc 9 &5ffiM»£> T4 expresses the amino acid residue chosen 

M&tiZT ^ / H^^£r^ U from the group which is made of Ala and Asp, x 

XT 4 Ala *3 J:t> + Asp £ «9 T 1 and X T 5 express the peptide fragment 

ft^P^feafiftST^ /IKS which is made of a 1-5 amino acid residue 

^£r^L, X T 1 fcctt^X T5 chosen from the group which is made of a 

fc^tilfnW&&1ztLl$ Gly, single bond or 

Ala, Val, Arg, Asn, Ser, Gly.Ala.Val.Arg.Asn.Ser.Phe.Pro.Leu.Glu.Asp.L 

Phe, Pro, Leu, Glu, Asp, ys.Thr.His.Tyr.Nle, and He, respectively, y 

Lys, Thr, His, Tyr, Nle expresses a hydroxyl group or an amino group.) 

&J;t>* lie J: *9 &58W»billf£ It shows above, and the peptide or its salt which 

tl51-5«C>7^/ has a TGF-(beta-) like activity. 
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[ADVANTAGE] 

It is useful for the treatment of fracture, a 
wound, multiple sclerosis, a rheumatic arthritis, 
osteoarthritis, osteoporosis, a periodontal 
disease, etc. 

Moreover, the rejection after an organ 
transplant is suppressed effectively. 



[CLAIMS] 



mm 



1] 



H-X T 1 -Ala~ X T 2-Pro 
-Cys-Cys-Vai-X T3-Gln 
- X t 4-Leu-Glu — X t 5- 
Y 

(5^, X T2 Ser *3 it/ 
Ala J: 9*£ffiW>e>58fcf*L5T 
5 /KSSSr^U X T 3 \t 
Ser jo J: Pro <t t) 

X T4 It Ala *5j:tF Asp <£ 9 

££SU X T 1 *3<fctfX T 5 
tt*^tt¥Jfe^^fc(i Gly, 
Ala, Val, Arg, Asn, Ser, 
Phe, Pro, Leu, Glu, Asp, 
Lys, Thr, His, Tyr, Nle 
*3J:tf lie J:f9 4S»^C>»« 
;ft,5 l~ 5 <@<DTS 
^fcS^^KBrfrfcSU Y 

1-0) -c^sa-u ^oTGF-^ 



[CLAIM 1] 

General formula 

H-X T 1-Ala-X T 2-Pro-Cys-Cys-Val-X T 3-Gln-X 
T 4-Leu-Glu-X t 5-Y 

(X T 2, expressing the amino acid residue 
chosen from the group which is made of Ser 
and Ala in the Formula, x T 3 expresses the 
amino acid residue chosen from the group 
which is made of Ser and Pro, x T 4 expresses 
the amino acid residue chosen from the group 
which is made of Ala and Asp, x T 1 and X T 5 
express the peptide fragment which is made of 
a 1-5 amino acid residue chosen from the group 
which is made of a single bond or 
Gly ) Ala,Val 1 Arg,Asn,Ser I Phe f Pro,Leu l Glu I Asp,L 
ys,Thr,His,Tyr,Nle, and lie, respectively, y 
expresses a hydroxyl group or an amino group.) 
It shows above, and the peptide or its salt which 
has a TGF-(beta-) like activity. 
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[«*«2] 

H-X T6-A-X T7-Y 

(S:*, AttSd) :AlaAla Pro 
Cys Cys Val Pro Gin Ala Leu 
Glu (ge?iJ#-^ : 1) X^^tl 
S^y^KBfJt, A (2) : Ala 
Ser Pro Cys Cys Val ProGIn 
Asp Leu Glu (jE^JS-S- : 2 ) 

( 3 ) : Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu (gfi^iJ 
3) -e^SftS^r/^K 
.BrJt**U X T6 *3j;tfx T 
7 f*-tft-eft¥j££**:tt 
Gly, Ala, Val, Arg N Asn, 
Ser, Phe, Pro, Leu, Glu, 
Asp, Lys, Thr, His, Tyr, 
Nle *3j;tf lie £!9*58M»e> 

Sr*1" 0 ) "e^$tt5tH*3g i is 



[CLAIM 2] 

General formula 
H-X T 6-A-X t 7-Y 

(In the Formula, A is a peptide fragment shown 
by Formula (1):Ala Ala Pro Cys Cys Val Pro Gin 
Ala Leu Glu (sequence number: 1), formula (2): 
The peptide fragment shown by Ala Ser Pro 
Cys Cys Val ProGIn Asp Leu Glu (sequence 
number: 2) 

Or Formula (3): Expressing the peptide 

fragment shown by Ala Ser Pro Cys Cys Val Ser 

Gin Asp Leu Glu (sequence number: 3), x T 6 

and X T 7 express the peptide fragment which is 

made of a 1-5 amino acid residue chosen from 

the group which is made of a single bond or 
Gly.Ala.ValArg.Asn.Ser.Phe.Pro.Leu.Glu.Asp.L 

ys,Thr,His,Tyr,Nle, and He, respectively, y 
expresses a hydroxyl group or an amino 
group. ) 

The peptide or its salt of Claim 1 shown now. 



[«*g3] 

S ( 4 ) : Asn Pro Gly Ala Ser Ala 
Ala Pro Cys Cys Val Pro Gin 
Ala Leu Glu (gS?»J#-^ : 4), 
5£ ( 5 ) : Ala Ala Pro Cys Cys Val 
Pro Gin Ala Leu Glu Pro Leu 
Pro lie Val (Sfflm^ : 5), 



[CLAIM 3] 

Following 

Formula (4): Asn Pro Gly Ala Ser Ala Ala Pro 
Cys Cys Val Pro Gin Ala Leu Glu (sequence 
number: 4), formula (5): Ala Ala Pro Cys Cys Val 
Pro Gin Ala Leu Glu Pro Leu Pro lie Val 
(sequence number: 5), formula (6): Ala Pro Glu 
Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp 
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*C ( 6 ) : Ala Pro Glu Ala Ser Ala 
Ser Pro Cys Cys Val Pro Gin 
Asp Leu Glu (Sa5'JS# : 6 h 
* ( 7 ) : Ala Ser Pro Cys Cys 
Val Pro Gin Asp Leu Glu Pro 
Leu Pro He Val (S^m^r: 7). 
it ( 8 ) : Asn Pro Gly Ala Ser Ala 
Ser Pro Cys Cys Val Ser Gin 
Asp Leu Glu Pro Leu Thr lie 
Leu (mm^r : 8) £fcf* 
ft ( 9 ) : Asn Pro Gly Ala Ser Ala 
Ser Pro Cys Cys Val Ser Gin 
Asp Leu Glu Pro Leu Pro lie 
Leu (K?U#^ : 9 ) 

^^ttsis*^ i tm^y 

7 K$ 
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Leu Glu (sequence number: 6), formula (7): Ala 
Ser Pro Cys Cys Val Pro Gin Asp Leu Glu Pro 
Leu Pro He Val (sequence number: 7), formula 
(8): Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu Pro Leu Thr He Leu 
(sequence number: 8) 

Or formula (9): The peptide or its salt of Claim 1 
shown by Asn Pro Gly Ala Ser Ala Ser Pro Cys 
Cys Val Ser Gin Asp Leu Glu Pro Leu Pro lie 
Leu (sequence number: 9). 



[DETAILED DESCRIPTION of the 
INVENTION] 



[0 0 0 1] 



[0001] 



K$fcf«;eD$ftW:, TG 



[INDUSTRIAL APPLICATION] 

This invention relates to the peptide or its salt 
which has a TGF-(beta-) like activity. 
Since the peptide or its salt which this invention 
provides has a TGF-(beta-) like activity, it is 
useful for the treatment of fracture, a wound, a 
rheumatic arthritis, osteoarthritis, osteoporosis, 
a periodontal disease, multiple sclerosis, etc. 
Moreover, the rejection after an organ 
transplant can be suppressed effectively. 
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[0 0 0 2] [0002] 



mm^mn [prior art] 

TGF (h7y^7t-;y^ TGF(transforming growth factor 

u ^ y y r 9 % ~ transforming growth factor)- (beta-) is 

transforming growth factor) - discovered as a tumor origin factor which 

0 te\ fmMUU\^lWMMh makes the non-oncocyte express an 

141 oncocyte-characteristic, after that, normal 

t L~Cfgj!L$ti> %z<n%.s ifa-'h tissues, such as blood platelets, macrophage, a 

Wl, v y T ~.v\ # s bone, and a kidney, also discovered (refer to a 

ft ifO]E»iB»[-t>»aStlfc clinical immunology, Volume 24, and Page 146 

» 24 146 (1992)). 

H (1992 *F)#RS) 0 i^ttM^T As for activated TGF- (beta-), molecular weight 

G F - 0 ItftTikftffil 2 5 k D exists as a homo dimer of about 25 kD(s). 

(D7f^ t lt#ft L (Proceedings of the National Academy of the 

(/D^-rVy^^ ^"f Sciences of the United States of America 

if t^a -t/v T%7*$— (Proc.NatlAcad.Sci.USA.).) 

if-f ^y-y—Xir~f if It causes transforming reversibly to NRK-49F 

x y K y^f 4 y #7* strain which is the normal fibroblast of Volume 

T * y ts (Proc. Natl. Acad. 85, refer Page 4715 (1988), and a rat, it has the 

Sci.USA.)> % 85 % 4715 effect which promotes propagation by the soft 

H (1988¥)#J8), yy h<D!E agar. 

Sj8If«T + fc§NRK-4 However, it becomes clearly to act as a 

9 Fffitc^LT^a£Wi£?#KlG growth-inhibition factor to many cell in addition 

U R&^*&Jfi*T? to this (refer Current Topics in Developmental 

(Dt$M%i%:M-f SftfflSr^rt'S Biology (Current Topics in Developmental 

-t^M< oMi^LT Biology), Volume 24, and Page 95 (1990)). 

i/yh h t° y $ y 4 >- x 

v 5 — (Current Topics in 
Developmental Biology), % 24 
Jg95H (1990#)#fiB) o 
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[0 0 0 3] 

T G F - 0 filh 

^ (Science),^ 237^,^1333 
JC (1987^)#K0 o TG 

F — /3 ttafi* fcftgJWJftUS £ 

^ if TlJf 
5- iMai^v— X 

if ^NryF *x 

>f y ^-^ y # (Proc. 

Natl. Acad. Sci. USA.)^87#, 
% 1591 H (1990 ¥)#H8)o £ 
(b^, TGF-^fiy 

-efcs i l — iofi^fl£*ftrt 
sri^HSSntv^ (if 

— (J. Immunol.), S 145 
I&2514H (1990 ^)#ffi()o * 
fc, T G F - 0 ft in vivo "Cfl* 

x*hz>b%z-bti (hre^ 

% 8 m 345 H (1990 ¥) 
>^ ^ if t^at^ 



[0003] 

TGF- (beta-) promotes neogenesis of the blood 
vessel, and since a synthesis of an 
extra-cellular substrate protein is promoted, it is 
thought that it has a joining effect of fracture or 
the wound healing effect (refer a science 
(Science), Volume 237, and Page 1333 (1987)). 
Moreover, since TGF- (beta-) has a forceful 
immunosuppressive effect, suppressing the 
rejection after an organ transplant is reported 
(refer to the Proceedings of the National 
Academy of Sciences of the United States of 
America (Proc.Natl.Acad.Sci.USA.), Volume 87, 
and Page 1591 (1990)). 

Furthermore, TGF- (beta-) exists in the synovial 
fluid of the patient of a rheumatic arthritis, 
neutralizing an effect of IL-1 which is a forceful 
inflammatory mediator is reported (refer to the 
Journal of Immunology (J. Immunol.), Volume 
145, and Page 2514(1990)). 
Moreover, TGF- (beta-) from promoting an 
osteogenesis in-vivo 

It is thought that it is useful for the treatment of 
osteoporosis or the periodontitis (refer to the 
experimental medicine, Volume 8, and Page 
345 (1990)), suppressing onset of an 
experimental multiple sclerosis model animal is 
also reported (it Proceedings of the National 
Academy of Sciences of the United States of 
America (Proc.Natl.Acad.Sci.USA.)). 
Refer to Volume 88 and Page 2918 (1991). . 
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[0 0 0 4] 



[0004] 



±lE£>TGF-j3tt, 

^is^coew^ TGF 

KS:*IW1'S ^ t 



[PROBLEM to be solved by the Invention] 

Since molecular weight is large, 
above-mentioned TGF- (beta-) has a high 
immunogenicity, and has a possibility that a 
repetitive administration may cause the 
anaphylactic shock. 

Moreover, even if it administers in the living 
body, a blood shell loss is carried out within 
several minutes, and effectiveness is lost. 
Moreover, by administering in large quantities, 
various side effects, such as a toxicity with 
respect to a liver and a kidney and non-specific 
immunosuppression, may express. 
However, objective of the invention is to provide 
the peptide which has a strong TGF-(beta-) like 
activity with few side effects rather than TGF- 
(beta-). 



[0 0 0 5] 



[0005] 



mM%M$l:-tZ>tzlb(D^&] [MEANS to solve the Problem] 

#&93£J:;frUJ*±fE£>BWte x According to this invention, the 

Tf£^— Ix5t ( I ) above-mentioned objective, the following 

H-XT1 -Ala -XT 2 - general formula (I) 
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Pro -Cys -Cys -Val -X H-X t 1-Ala-X T 2-Pro-Cys-Cys-Val-X T 3-Gln-X 

T 3 -Gin - X T 4 T 4-Leu-Glu-X T 5-Y (I) 

- Leu - Glu - X T 5 — Y (In the Formula, XT 2 expresses the amino acid 

( I ) residue chosen from the group which consists 

XT2 \$ Ser & £W of Ser and Ala, x t 3 expresses the amino acid 

Ala J: <9 &<5i¥^£>iif3:;fa/ST residue chosen from the group which consists 

5: / £r M L , X T 3 fi of Ser and Pro, x T 4 expresses the amino acid 

Ser jo it/ Pro i 9 te&ffifrb residue chosen from the group which consists 

Mti67^ J L, of Ala and Asp, x T 1 and X t 5 express the 

X T 4 f3 Ala jo it/ Asp i 9 peptide fragment which consists of a 1-5 amino 

?£Z>%$fabW$tiZ>7 Z J W% acid residue chosen from the group which 

S2r^U X T 1 &it/XT5 consists of a single bond or 

teZti^tiW^lktzte Gly, Gly ) Ala,Val ) Arg,Asn,Ser,Phe 1 Pro,Leu ) Glu,Asp,L 

Ala, Val, Arg, Asn, Ser, ys,Thr,His,Tyr,Nle, and lie, respectively, y 

Phe, Pro, Leu, Glu, Asp, expresses a hydroxyl group or an amino group.) 

Lys, Thr, His, Tyr, Nle It is attained by providing the peptide or its salt 

*5«tt/ lie «fc»J&5SW>?>3tf shown above. 



[0 0 0 6] 

Ala : L-r7-^Il 

Arg : L-T/U*?->>m& 

Asn : L-7^7=¥yaS 

Asp :L-7^7^ryif38S 

Cys : L-^r-i'yiS 

Gin : L-^/l^ * y»g 

Glu : L - * y»8gg 

Giy : 

His : L-h^fv'y^i 



[0006] 

In this specification, the following symbol 

describes various amino acid residues. 

Ala :L- alanine residue 

Arg :L- arginine residue 

Asn :L- asparagine residue 

Asp :L- aspartic-acid residue 

Cys :L- cystein residue 

Gin :L- glutamine residue 

Glu :L- glutamic acid residue 

Gly : glycine residue 

His :L- histidine residue 
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He : L-^Vd^ WgIS He :L- isoleucine residue 

Leu : L — n-Y i/y^g Leu :L- leucine residue 

Lys : L — y v^gg Lys :L- lysine residue 

Phe : L-^^^ywr 7 = Phe :L- phenylalanine residue 

i£ Pro :L- proline residue 

Pro : L -7°n y >-$!g Ser :L- serine residue 

Ser : L-tyyj8S Thr :L- threonine residue 

Thr : L — h \s$r~ >^|£ Trp : L-tryptophan residue 

Trp : L - Wfyyr Tyr :L- tyrosine residue 

Tyr : L-fn^|| Val :L- valine residue 

Val : L— Nle :L- norleucine residue 

Nle : L-//vn^^^l Moreover, in this specification, the amino acid 

l£tc, #$M®^ ^3o^Tte, ffi" residue of the N terminal is positioned in 

^tc^oT^T 0 ^- V<DT 5: y g£ left-hand side in the amino acid sequence of a 

la^'J^r, ^(DN^^CDT * J g£ peptide according to a conventional method, the 

^S^£fM(-#iLU C^dffico amino acid residue of a C terminal describes 

T S y-KSISd^fflKciffiK-fS that it is positioned in right-hand side. 



[0 0 0 7] [0007] 

_hf£^itx^; (I) "C^^tbS-^ Following-general-formula (II) among the 

-ftf F^)?^ TIB— Jtxz£ ( I peptides shown with above-mentioned general 

I ) formula (I) 

H-XT6 - A- XT7 - Y H-XT 6-A-X T 7-Y (II) 

( 1 1 ) (In the Formula, A is a peptide fragment shown 

W4\ AiiS;( 1 ) :Ala Ala Pro by Formula (1):Ala Ala Pro Cys Cys Val Pro Gin 

Cys Cys Val Pro Gin Ala Leu Ala Leu Glu (sequence number: 1), formula (2): 

Glu (I2^J#-Fr : 1) -C^£ti The peptide fragment shown by Ala Ser Pro 

KWfJts 5t (2) : Ala Cys Cys Val Pro Gin Asp Leu Glu (sequence 

Ser Pro Cys Cys Val Pro Gin number: 2) 

Asp Leu Glu (E^iJS# : 2 ) Or Formula (3): The peptide fragment shown by 

KBrJtSfcf* Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu 

S ( 3 ) : Ala Ser Pro Cys Cys (sequence number: 3) 

Val Ser Gin Asp Leu Glu (ffi^i] These are expressed, x T 6 and X T 7 express 

: 3) "C^tiS^:/^- K the peptide fragment which consists of a 1-5 

$rjt£r^U XT6 3o<fcT/x T amino acid residue chosen from the group 



7/16/2003 



11/30 



(C) DERWENT 



JP6-25288-A 



THOMSON 

DERWENT 



7 f i % ti %f ti ^ fz f i which consists of a single bond or 

Gly, Ala, Val, Arg, Asn, Gly.Ala.Val.Arg.Asn.Ser.Phe^ro.Leu.Glu.Asp.L 

Ser, Phe, Pro, Leu, Glu, ys,Thr,His,Tyr,Nle, and He, respectively, y 

Asp, Lys, Thr, His, Tyr, expresses a hydroxyl group or an amino group.) 

Nle & its* lie The peptide shown above is desirable. 

atftbs l-sfflo/; /mm 

[0 0 0 8] [0008] 

^HKt^«t ^Utt^ttS-^^^ The representative example of the peptide 

K0)f^#j£r#:t£7n-t* o which this invention provides is shown next. 

5£ ( 4 ) : Asn Pro Gly Ala Ser Ala Formula (4): Asn Pro Gly Ala Ser Ala Ala Pro 

Ala Pro Cys Cys Val Pro Gin Cys Cys Val Pro Gin Ala Leu Glu (sequence 

Ala Leu Glu (Sfi^JS^- : 4 K number: 4), formula (5): Ala Ala Pro Cys Cys Val 

S(5) : Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu Pro Leu Pro lie Val 

Pro Gin Ala Leu Glu Pro Leu (sequence number: 5), formula (6): Ala Pro Glu 

Pro lie Val (S#i]#-^ : 5 ) , Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp 

^ ( 6 ) : Ala Pro Glu Ala Ser Ala Leu Glu (sequence number: 6), formula (7): Ala 

Ser Pro Cys Cys Val Pro Gin Ser Pro Cys Cys Val Pro Gin Asp Leu Glu Pro 

Asp Leu Glu (E?iJ*-^ : 6 ) , Leu Pro He Val (sequence number: 7), formula 

S ( 7 ) : Ala Ser Pro Cys Cys (8): Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 

Val Pro Gin Asp Leu Glu Pro Val Ser Gin Asp Leu Glu Pro Leu Thr He Leu 

Leu Pro He Val (K#l## : 7 ) , (sequence number: 8) 

5£ ( 8 ) : Asn Pro Gly Ala Ser Ala And formula (9): Asn Pro Gly Ala Ser Ala Ser 

Ser Pro Cys Cys Vai Ser Gin Pro Cys Cys Val Ser Gin Asp Leu Glu Pro Leu 

Asp Leu Glu Pro Leu Thr He Pro He Leu (sequence number: 9). 
Leu (mtm^r : 8) fcitf 
^ ( 9 ) : Asn Pro Gly Ala Ser Ala 
Ser Pro Cys Cys Val Ser Gin 
Asp Leu Glu Pro Leu Pro lie 
Leu (mm^r : 9) 0 

[0 0 0 9] [0009] 



7/16/2003 



12/30 



(C) DERWENT 



JP6-25288-A 



THOMSON 



DERWENT 



^WcD^T- h*<Dm*&M¥ The salt of the peptide of this invention is a salt 

W^fFSStb5t£"Cfcl9, Z<D which it accepts physiologically. 

%Lh LTte\ IffiSSts fiS As its salt, it is a salt with acids, such as the 

®L ?LS£, $!W®f, 1/ hydrochloric acid, a sulfuric acid, a phosphoric 

4 VBL y-^—zv^ acid, lactic acid, tartaric acid, a maleic acid, a 

y ^=fg^ ^myg£ N ^-u^;y fumaric acid, an oxalic acid, malic acid, a citric 

@£> ^/^^^>W^f^^<D^t<D acid, an oleic acid, and a palmitic acid, for 

$J*, ^y^A, # example.; 

/Uv-^i^ T/v*~?;j*t£¥<o The hydroxide of alkali metals, such as sodium, 

Tjvjj y fe^^fzltT/i-jj y ± potassium, calcium, and aluminium, or 

®& ffi£>7KKMfc;fe£ fcteStSfcfi alkaline-earth metal, or salt with the carbonate; 

t (Dl£k ; h y ^ >\ -< A salt with a triethylamine, a benzylamine, a 

y ; i/zxL# j <— tvT diethanolamine, a tert butylamine, a 

^ >\ t -yf/VT^y, dicyclohexylamine, the arginine, etc. is 

^ n^^rv'/pr ^ >\ 7W3r~ mentioned. 

y 4 if ^ co j& * ^ a $m *f e> ft 

[0 0 10] [0010] 

^^^O^^ 1 ^ Mi, -^7°^ K The peptide of this invention is prepared by the 

O-a^l^&V^TiiSfflV^JixS procedure usually used in a synthesis of a 

CT&tfllffl'n^ifc^fcte peptide, for example, a solid-phase synthesis 

^tl-tn fiScfit- «fc o TPIS! £ ft £ method, and the liquid-phase synthesis method. 

Hffl^j^fe&sftffUiffiffi-e However, a solid-phase synthesis method 

h%> (Mx.it, B^^it^^M simply on operation comes out, and there is (for 

r^£{fc:^^KiRM 2 ^^/^ example, refer to the Japanese Biochemical 

^Kcoft:^ (T)J, 11 641-694 Society edition "chemistry (below) of the sequal 

M (BSfa 62 ^ 5 ^ 20 0 tSS: and biochemistry experiment seminar 2 

^tM^it^mAmi) #88) o protein", and Page 641-694 (May 20, Showa 62 

K.K. Tokyo Kagaku Dojin Co., Ltd. issue)). 

[001 1 ] [0011] 

jf.mW<D^7=?- KtOdt!£-£fe& The manufacture by the solid-phase synthesis 

J: smSite, {flJx.Cf, x^fu method of the peptide of this invention is 

^-^t^/i^v-tfy^a-^ft combined with a polymer insoluble in reaction 

4^©SJ£SiSE(c^?Sttt > feS solvent, such as for example, a 
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styrene-divinylbenzene copolymer, through the 
(alpha)-COOH group on which it has an amino 
acid corresponding to the C terminal of the 
peptide made into the objective. 
Subsequently, the operation which it is made to 
condense after protecting functional groups, 
such as (alpha)- amino groups other than the 
(alpha)-COOH group on which this amino acid 
or a peptide fragment has the amino acid or 
peptide fragment which goes and corresponds 
to this amino acid in the direction of N terminal 
of the peptide made into the objective, and is 
combined, a peptide chain is expanded by 
repeating in order operation of removing the 
protecting group which the amino group which 
forms a peptide bond of the (alpha)- amino 
group in this united amino acid or united peptide 
fragment etc. has. 

The peptide chain corresponding to the target 
peptide is formed, subsequently, this peptide 
chain is desorbed from a polymer. 
And the target peptide is obtained by removing 
a protecting group from the functional group 
protected, subsequently, it implements by 
purifying this. 

Here, it is desirable to perform simultaneously 
elimination of the desorption and the protecting 
group from the polymer of a peptide chain using 
hydrogen fluoride from a viewpoint which 
suppresses a side reaction. 
Moreover, it is effective to perform purification of 
the obtained peptide by the reversed phase 
liquid chromatography. 



[0 0 12] 



[0012] 

Moreover, the salt of the peptide of this 
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invention is prepared by utilizing normal salt 
generation reaction. 

[0013] 

The peptide of this invention and its salt (these 
are hereafter called peptides roughly) have a 
TGF-(beta-) like activity a passage clear from 
the below-mentioned EXPERIMENT, and the 
lowjoxic thing is confirmed in the toxic 
examination. 



[0 0 14] 

1"5o 



[0014] 

The peptides of the above result to this 
invention are useful for the treatment of 
fracture, a wound, a rheumatic arthritis, 
osteoarthritis, osteoporosis, a periodontal 
disease, multiple sclerosis, etc. 
Moreover, the peptides of this invention 
suppress the rejection after an organ transplant 
effectively. 



[0 0 15] 



[0015] 

teu #Jr]\ The peptides of this invention can lighten the 
above-mentioned disease person's symptom by 

^ "SfiH^ administering to patients, such as fracture, a 

£*tt«flSffi&£f<£H#lcfi-§. wound, a rheumatic arthritis, . osteoarthritis, 

i"<5 C t t^ct 9 , JblBfllS#<E> osteoporosis, a periodontal disease, and 

Se#c£|£2S1"£ r £ & o multiple sclerosis. 

[0 0 16] [0016] 

^zfi- KSi^W^&^&^^lcD The dosage for an effective active expression of 

fcftofi-^Jkte, ^^S, &%<D peptides changes with the illness, a patient's 

MSS., M%\Z-ttirZ>E>%r$.te seriousness, tolerances with respect to a 

ifKJ: 9£*5;& s , il^T&Al medicine, etc. 

0^fc!9, 0. 01m g/kg~ However, they are normal adult 1 sunny and 
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2 g /kg #f * L < 0.01 microgram/kg - 2 g/kg. 

0. 0 1m g/kg~2 0 Omg Preferably it is 0.01 microgram(s)/kg - 200 

Agtfe^o mg/kg. 



[0 0 17] 

5 K £«ffi^£&£Szkfc 
[0 0 18] 

f^y 3#y--Mfci-5r tick «9 



[0017] 

The solution obtained by dissolving peptides in 
solutions which can accept physiologically, such 
as 5-% glucose liquid and physiological saline, 
as an administration form is desirable, 
moreover, this solution may contain the various 
additive agent which it accepts 
pharmacologically. 

[0018] 

As the administration procedure, an intravenous 
administration, a subcutaneous administration, 
an abdominal-cavity administration, the 
administration in a joint, a percutaneous 
administration, etc. are mentioned, oral 
administration can also further do peptides 
capsulation or by liposome-izing. 



[0 0 19] 



[0019] 



[EXAMPLES] 

Hereafter, an Example demonstrates this 
invention concretely. 

In addition, this invention is not limited by these 
Examples. 



[0 0 2 0] [0020] 

MMM 1 Example 1 

& ( 4 ) : Asn Pro Gly Ala Ser Ala Formula (4): The peptide shown by Asn Pro Gly 

Ala Pro Cys Cys Val Pro Gin Ala Ser Ala Ala Pro Cys Cys Val Pro Gin Ala 

Ala LeuGlu (SE^J#-^- : 4 ) "C LeuGlu (sequence number: 4) was 
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m&fri&^y?- K^r^T"^- compounded by the solid-phase synthesis 

ft-^^fgfi^^^Td^-a^ft method using the peptide automatic-synthesis 

V&f&Lt'o ~$~t£t>h, 4 apparatus. 

— (N — ( t — ~f h^f-v-;*;/^ That is, 0.1 millimoles of the grain-shape resin 

— y — *<;y vyw— L — if (USA Applied Biosystems make, PAM glutamic 

;;vt :J rv'^f^) -7i acid, t-Boc-L-Glu (OBzl)) which consists of a 

— yUTir h7 ; Ky^A'S^r styrene-divinylbenzene copolymer (composition 
0 . 7 0 ^ y ^Evi^/ g (flffll) molar ratio of styrene and divinylbenzene: 99 to 
oW^T^i-S^f-u^-^tf 1) which it has at a ratio of 0.70 millimoles 
—ftt^^slkM&fo [Ts^v (resin)/g are used, 4 
l/b iy\f^/^>~if>(Dm^ -(N-(t-butoxycarbonyl)-(gamma)- benzyl- L- 
/vjt . : 9 9*tl) ^£>&5)ftcR glutamyl oxy methyl)- The amino acid was 
ffiffll [f 17^7^ K * ^" combined for the phenyl acetamide methyl 
'V^fAXttli, P AM^/v^ group in order toward N edge of a peptide. 

^ >"i&st-Boc-L-Glu(OBzl) ] 0. For joint reaction, as an amino acid, the NT 

1 S y ^e/^S:ffli/\ ^7"^ (alpha)-(t-butoxycarbonyl)-L- glutamine by USA 

NSBfCfRj^oTJl&T^ Applied Biosystems (t-Boc glutamine), a 

fe-a ^^rfdo^^^/p^joV^T, N-(t-butoxycarbonyl)-L- leucine (t-Boc leucine), 

T 5 y ^dr LT\ %.W7-fy4 a N-(t-butoxycarbonyl)-L- proline (t-Boc proline), 

K'^t^rAXIitiON a N-(t-butoxycarbonyl)-L- glycine (t-Boc 

f a- ( t — y" h ^-i/jj/utf— glycine), N-(t-butoxycarbonyl)-L- asparagine 

)V) — L - if )\>$ ^ y [t-Boc ^ (t-Boc asparagine), N-(t-butoxycarbonyl)-0- 

f\s$ 5: y], N~ ( t — :/ h^rv^ benzyl- L- serine (t-Boc serine), the 

^ /ix) - L - p -> y N-(t-butoxycarbonyl)-S-(p- methoxy benzyl)-L- 

[t-Boc a^vy), N- (t- cystein (t-Boc cystein), the 

~f V frlR^fV} -L-y" N-(t-butoxycarbonyl)-L- valine (t-Boc valine), 

pyy (t-Boc ypl)y), N- and 1 millimole (t-Boc alanine) of 

( t — ~f h ^ri/jj jVt$~;v) — N-(t-butoxycarbonyl)-L- alanines were used, 

L - if y y V [t-Boc if y is respectively. 
>-]> N- (t-^h^v^Aotf 
= }\> ) - L- TX/<7^y 
[t-Boc 7Xs<7*c»^ N- 

O — - l - ir U V 

[t-Boc iry N- ( t -7 

h^v^/I^rvV) -S- (p 
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h^C/-<>v7l') -L-v- 
XT^y [t-Boc y^y-y >\k 
N - ( t - ~f N^v^/MSn/v) 
-L-^!)X (t-Boc ^y 
N-( t-y h^v^/P^/V) 
-L-T7^y [t-Boc 77^ 

[0 0 2 1] [0021] 

#^>ti/c^7°^ K(co^T#f^ The desorption from de-protection and a 

^tt^/f KIMS^HFE solid-phase was performed using the HF 

fcmW I MZRl^XfSMfcmbffl reactor I type by Peptide Institute. Inc., K.K., 

ta^fe^BifllSrfiro^o about the obtained peptide. 

^ y *ftT — Xf± The crude product was purified by the 

n-^ high-speed liquid chromatograph for the 

(^7-^ : tvI^/^ y ^ C 1 aliquoting made from the Millipore * Waters Inc. 

8 4 7 X 3 0 0mm7°^y7 p (column: with a delta pack C1 8 47*300 mm prep 

/<y 9 1 0 0 OME-^v^ — )V pack 1000 pressurization module). 

U) tftKlt WfcftfcJfftH About the obtained purification peptide, it is a 

s<7J- K& A&§*fftfr»5££?± high-speed liquid chromatograph for the LC6AA 

ML C 6 Aftffi^Mi&MfcP analysis by Shimadzu K.K. (column : attaching 

vh^77 »7A:$y-tt to Tosoh Corp. TSKgel ODS-80TM CTR CTR). 

^^thMT SKge 1 OD S Mobile phase: The single peak was shown by 

-80TM CTR, gUMB : 18.8min when the trifluoroacetic acid was 

h y yVi^ngftg^r 0. 05^ attached to the mixed solvent (acetonitrile 

4%'a ; ^'i"5T-ir h~-h ])ji^t density was changed from 5 volume % to 50 

7k<DMiij@-%& (Tir F^fiJ/v volume % in 30 minutes) of the acetonitrile 

gg£3 0^M"C5S*%^fe which contains 0.05 volume %, and water. 

5 O^i^t^-fls Id ft The molecular weight of the purification peptide 

L/c £ ^1 ^ 1 8.8 min tc^— for which it required by the FAB method mass 

<Dt a —?&7F&tifz 0 FABS spectrum was 1527 (theoretical value: 

WW£<fc9#«>fcffl[ 1527.72). 
M^-ff- KO^ftfi 15 2 7 

vhoft mmm ■ 1527. 

7 2) e 
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[0 0 2 2] [0022] 

2 ~ 6 & J; t>*ltt&#ij 1 Example 2-6 and Comparative Example 1 

^ ( 5 ) : Ala Ala Pro Cys Cys Val Formula (5): Peptide (Example 2) shown by Ala 

Pro Gin Ala Leu Glu Pro Leu Ala Pro Cys Cys Val Pro Gin Ala Leu Glu Pro 

Pro HeVal (MB^ij#-^- : 5 ) Tr Leu Pro lleVal (sequence number: 5), formula 

TF&ti&^'f^ K 2), (6): Peptide (Example 3) shown by Ala Pro Glu 

^ ( 6 ) : Ala Pro Glu Ala Ser Ala Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp 

Ser Pro Cys Cys Val Pro Gin Leu Glu (sequence number: 6), formula (7): 

Asp Leu Glu (j§E^y#-^ : 6 ) Peptide (Example 4) shown by Ala Ser Pro Cys 

"C^ * tt 5 K (MMM Cys Val Pro GlnAsp Leu Glu Pro Leu Pro lie Val 

3) N ^ (7) : Ala Ser Pro Cys (sequence number: 7) t formula (8): Peptide 

Cys Val Pro GlnAsp Leu Glu (Example 5) shown by Asn Pro Gly Ala Ser Ala 

Pro Leu Pro lie Val (IE£iJ# Ser Pro Cys Cys Val Ser Gin Asp Leu Glu Pro 

t§- : 7) X^^tb^^T 0 ^- K (H Leu Thr lie Leu (sequence number: 8), formula 

fi£0U 4 ) , ( 8 ) : Asn Pro Gly (9): Peptide (Example 6) shown by Asn Pro Gly 

Ala Ser Ala Ser Pro Cys Cys Ala Ser Ala Ser Pro Cys Cys Val Ser Gin 

Val Ser Gin Asp Leu Glu Pro AspLeu Glu Pro Leu Pro lie Leu (sequence 

Leu Thr lie Leu {SM9r^r:S) number: 9), and formula (10): Peptide 

"CTF^tbS^T^K CMMM (Comparative Example 1) shown by Gly Pro 

5), S; (9) : Asn Pro Gly Ala Cys Pro Tyr lie Trp Ser Leu Asp Thr Gin Tyr Ser 

Ser Ala Ser Pro Cys Cys Val was compounded by the procedure similar to 

Ser Gin AspLeu Glu Pro Leu Example 1 (sequence number: 10). 
Pro lie Leu (jE?iJS# : 9 ) "C 

(10): Gly Pro Cys 
Pro Tyr lie Trp Ser Leu Asp Thr 

Gin Tyr Ser (Sfi£iJ#^ : 1 0 ) 
X^ZtiZ^? K(WU) 

[0 0 2 3] [0023] 

MMM2$o&XJ t ^M$l4X&4 In Example 2 and Example 4, it is 4. 

- [N- (t-yh^^M' -(N-(t-butoxycarbonyl)-L- valyl oxy methyl)- 0.1 

— L — /< y ;\sjr$r i/ ^ f millimoles (USA Applied Biosystems make, 
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mm) <Dm&x^~tz>^u 

K • /M^*^XttSL P 
AM^U t-Boc-L-Val ) 0. 

i s y mt&msx^ 

f*4- (N— (t-7>^r^ 
— v — s<s*?/\,— l 

£0. 70; y^e/u/g (WHS) 

A-Jt : 99^1] ^k&SffiiR 
»JII [3teHT^7^ K • ;UJr 

5 >-^t-Boc-L-Glu(OBzl) ] 0. 

i * mfomsR 
r^HJEW 6 4 - (n — ( t 

-^h^^/l^-zu) -L- 

0 . 6 8;y g («fj|g) 

Of iJ^T^-f 5 * ^ 1/ >- - ^ tf 

/uit : 9 9*f 1] d>?>fc5*Mfc 

OTe i^mrzfy^ K • 

^^AXtLSL PAMo^i/ 
t-Boc-L-Leu ] 0. 1 S V 
^/^«rfflv\ Jt«fiSJlT-tt4- 



THOIVISOISI 

OERWENT 

PAM valine, t-Boc-L-Val) of grain-shape resin 
which consists of a styrene-divinylbenzene 
copolymer (composition molar ratio of styrene 
and divinylbenzene: 99 to 1 ) which has a phenyl 
acetamide methyl group at a ratio of 0.68 
millimoles (resin)/g are used, in Example 3, it is 
4. -(N-(t-butoxycarbonyl)-(gamma)- benzyl- L- 
glutamyl oxy methyl)- 0.1 millimoles (USA 
Applied Biosystems make, PAM glutamic acid, 
t-Boc-L-Glu (OBzl)) of grain-shape resin which 
consists of a styrene-divinylbenzene copolymer 
(composition molar ratio of styrene and 
divinylbenzene: 99 to 1) which has a phenyl 
acetamide methyl group at a ratio of 0.70 
millimoles (resin)/g are used, in Example 5 and 
Example 6, it is 4. -(N-(t-butoxycarbonyl)-L- 
leucyl oxy methyl)- 0.1 millimoles (USA Applied 
Biosystems make, a PAM leucine, t-Boc-L-Leu) 
of grain-shape resin which consists of a 
styrene-divinylbenzene copolymer (composition 
molar ratio of styrene and divinylbenzene: 99 to 
1 ) which has a phenyl acetamide methyl group 
at a ratio of 0.68 millimoles (resin)/g are used, in 
Comparative Example 1, it is 4. 
-(N-(t-butoxycarbonyl)-O- benzyl- L- seril oxy 
methyl)- 0.1 millimoles (USA Applied 
Biosystems make, PAM serine, t-Boc-L-Ser 
(Bzl)) of grain-shape resin which consists of a 
styrene-divinylbenzene copolymer (composition 
molar ratio of styrene and divinylbenzene: 99 to 
1) which has a phenyl acetamide methyl group 
at a ratio of 0.72 millimoles (resin)/g were used. 
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[N- {x.--f\>*ci/%/Vi£=- 
AO —O—^lsisjv— L-ir V 

ir bT^ K^^/vSSrO. 7 2 

* y^/g (»JB) ©ffl-fr-e 
x # SL p AMt y 

t-Boc-L-Ser(Bzl)] 0 . 1 S V * 

A'SrJBV^eio 

[0 0 2 4] [0024] 

7^;iiLTfl Hffi As an amino acid, it adds to what was used in 

miX*m^ffh<0\cMx.X^m Example 1. Moreover,' the 

T~fy4 F-^t^fAX N-(t-butoxycarbonyl)-0-(2-bromo 

?±jK£>N - ( t - X b 3f A* benzyloxycarbonyl)-L- tyrosine by USA Applied 

-O- Biosystems (t-Boc tyrosine), the 

^i/;v^-^i/^/V7^z^;v) -L N-(t-butoxycarbonyl)-L- isoleucine (t-Boc 

-fni/y [t-Boc f D5/y), isoleucine), n-(t-butoxycarbonyl)-(gamma)- 

N - ( t -X h AO benzyl- L- glutamic acid (t-Boc glutamic acid), 

-L--f yo^f^ [t-Boc N-(t-butoxycarbonyl)-(beta)- benzyl- L- aspartic 

y d>{ N— (t-^ K acid (t-Boc aspartic acid), n T 

v^a-t^aO (alpha)-(t-butoxycarbonyl)-Nlnd-formyl- 

- L - tfjv$ % vW. [t-Boc X L-tryptophan (t-Boc tryptophan) were used. 
y^;y», N- (t-Xb* 
v^A-^AO -0 — 
-L-r^/> 0 y^y^ [t-Boc 
T-X'^^Sfck N T a- ( t 
-X Y*is%t\'ft~M -Nlnd 

v ct-Boc hyyb7r^] £ 
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[0025] 

In Example 1 , the desorption from de-protection 
and a solid-phase was similarly performed 
about each obtained peptide, and the crude 
product was purified. 

About each purification peptide, the elution time 
in the high-speed liquid chromatograph for an 
analysis and the 

determination-of-molecular-weight result by the 
FAB method mass spectrum are summarized in 
Table 1,and are shown. 



[0 0 2 6] [0026] 



m 1 ] [TABLE 1] 



2 tzli 
ItttM 


(Bin) 


mm*-?* k 


cast 


1) 




a -r a 




2 3 . 


9 


(5) 


16 2 0 


1 6 2 0. 


9 7 




1 8 . 


0 


(6) 


16 5 8 


1 6 5 9. 


7 9 




2 3 . 


8 


(7) 


16 8 0 


16 8 0. 


9 8 




2 5 . 


5 


(8) 


2 112 


2 115. 


3 a 


■Mmm 6 


2 5 . 


0 


(9) 


2 111 


2 111. 


3 9 




2 .3 . 


4 


CIO) 


16 3 1 


1 6 2 9. 


7 8 



First Table 

Example or Comparative Example; Elution time; Purification Peptide (Formula number; 
Molecular weight); (Theoretical value) 
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Example 2 

Comparative Example 1 



[0 0 2 7] [0027] 

ffci&tflj 1 Experiment 1 

ny^t^liyAfJS^^S The growth-inhibition examination of the 

Mfflf&<D#M¥$MWIfc A-concanavalin-A irritation mouse spleen cell 

•BALB/c-7 $ x%WMf& The BALB/c-mouse spleen cell is dispersed to 

£ % 3^t^U yA : 3 m g RPMI-1640 medium which contains at 

/mU 2—7* 7" h ^ ^ / — A-concanavalin-A: 3 microgram/ml, 

;v : 50/iM, ^U&ifciiiLtS : 1 2-mercaptoethanol:50 micronM, and a 

3%^Si]^-e-tti j ett-& ; fi"t" ; 5 foetal-bovine-serum: 13% ratio, respectively, it 
R PM 1 -1 6 4 0 dispenses on 96 well plate at a ratio of 5000 
U 5 0 0 0 ffl/ ^A-^S piece / well, 7% CO 12- it cultivated for seven 

t9 6 ^/^u- h t^^a days at 37 degrees C in presence. 

U 7%CO 1 2 #6T3 7°C DNA of a living cell is labeled with propidium 

X*7 HHJg^Lfco ^p*^^ 111 iodide after cultivating, the living cell number 

tr^i^r^^Ftllffl was counted by measuring a fluorescence 

j®CQDNA£«»U intensity. 

£r$'J£-f 6- t £<fc 9£)foWSft The peptide added 100 microgram(s)/ml and 

Lfco ^^f- Kf* 1 TGF- (beta-) just before the A-concanavalin-A 

00/ig /mU T G F - j3 1 irritation, respectively so that it might become 

ng/ml 3 «£ 5 ^ the density of 1 ng/ml. 

ft-^H^^^^y ^A$iJStiS The increase in the living cell number of the well 

BSfcHKbPLfco ^y^-^y > which added only the A concanavalin A with 

A£J!jn£&^£^/Wc*M~£= I respect to the well which does not add the A 

^1j1~/< y ^ACO^SriP^fc £ concanavalin A is set to 1, the reduction of the 

^;V(DM®%&%k<D$klN%: 1 b 1, living cell number when adding a peptide or 

X, K j£fcfiT G F - d TGF- (beta-) was expressed as a suppression 

$:SP^.fcli#<0^#fflJfiaS:(0«'>S: rate. 

ffliffl^b trt l>tc Q A result is shown in Table 2. 
2^tC^1" 0 

[0 0 2 8] [0028] 
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[TABLE 2] 






$ 2 $ 






^ -f 1- K 


ttl«l$ (96) 










TGF-jJ 


8 5 






o U 




a C5) Tjiai^^f K 


7 0 


nmm 3 


S (6) Tl^n^^f K 


6 5 




£ (7) tS^tl^^^f K 


7 3 




;£ (8) tSftli^^f- K 


7 0 




3(9) til^M^f K 


7 2 


Jtfe0U 1 


^ cio). t^^n^^f k 


2 



Second Table 

Example or Comparative Example; Peptide; Suppression rate 
Example 1 ; Peptide expressed with formula (4) 



Comparative Example 1 ; . . . 



[0 0 2 9] [0029] 

W>2^(Ot^o ] 0 , TGF-|3© As opposed to the suppression rate of TGF- 

flifWfl* 8 5 %-efc 5 cotd^f L (beta-) being 85 % as Table 2, the suppression 

X, 1 ~HSfe#"J6 rate of the peptide obtained in Example 1- 

titc^'f- KcoWfiW* 6 0 % Example 6 is 60 % - 73 %. 

~7 3%~?fotK ^^^O^T" It is clear that the peptide of this invention 
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f WTGF-13 aiOJSttS:/n shows TGF-(beta) -like activity. 

[0 0 3 0] [0030] 

f£i£#ij 2 Experiment 2 

UcS^tf 1 <D a n = -JgjSKR The colony formation examination in soft agar 

2.5ng/ml £)EGF, 10% NRK-49F cell is scattered at a ratio of 1000 

(D^ffiUlskitRXf 0 . 5 %<DM piece / Petri dish at a Petri dish with a diameter 

^£r-atM — ^OMEMft* of 10 cm to the MEM medium of the eagle 

[CNRK-49F jMS£: 10 0 containing 2.5-ng/ml EGF, 10% of foetal bovine 

Offi/v^ — U<DW\&X*\M.& 1 serum, and 0.5% of agar, in presence of 7% CO 

0 cm (D\/^ — % 7 % 1 2, it cultivated for seven days at 37 degrees 

CO 12 ffftT3 7°CT*7 13 M C. 

J#j|Lfc 0 — 3. — h K A living cell is colored by the neutral red, the 

X&.M%&%%k& U ^ p — — 1 ratio of a colony of having the diameter of 70 

0 OWifotzV <D7 0 nm£i±.<D micromerter or more per 100 colonies was 

WM.'k^'th ^ & — — <£#l-a £ searched for. 

*^fc 0 ^JSS:* Hlfi^illtf Consequently, when the peptide obtained in 

^btitc^^ K& 3 0 0 ix g Example 1 is added by 300 microgram(s)/ml 

/ml (Z)jRSt?jSiPbfci:#tii density, an average of 58% of colony is formed, 

±f J£j 5 8%©3P n — £ compared with an average of 33% of the control 

ti^ {pJti^Pb^V^V Fp- which nothing adds, colony formation was 

/V<D¥-i% 3 3%t JtR LT^S: promoted significantly. 

[0 0 3 1 ] [0031] 



[*W <£>#)*] [ADVANTAGE of the Invention] 

<fc 19 JHftS tbS^^f- The peptides which this invention provides are 

KSte, ##r, fi'MS* #3Bt£fiS! effective in the treatment of fracture, a wound, 

y C'v^ttKliffilfc, Sfl? multiple sclerosis, a rheumatic arthritis, 

ttBBfifijGE* fl-filKJiE, ttJSJSft osteoarthritis, osteoporosis, a periodontal 

£<Dfem\^3}X*hV), &tzB disease, etc. 

*»lfiS(DffiJ6K/S^S6*Wi- Moreover, the rejection after an organ 

ftJSiJi"^ - t ^~e# 5 0 transplant can be suppressed effectively. 
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[0 0 3 2] [0032] 



[Efflm] [SEQUENCE TABLE] 

Ir2£iJ## : 1 Sequence number: 1 

IS^'JOfi^ : 1 1 Sequence length: 11 

g2£iJcD§J : 7^;i Sequence type: Amino acid 

h jKp v 5 — : Topology: Linear 

la^'Jc^^Si : s^rf*? K Type of sequence: Peptide 



Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu 

15 10 

Sequence 



[0 0 3 3] [0033] 

'W$Ws% : 2 Sequence number: 2 

ga^iJtO^:^ : l 1 Sequence length: 11 

IB^iJcoM : 7;/8 Sequence type: Amino acid 

f> Tjf n v?— : Bllt^ Topology: Linear 

BfiyjOfli^g : ^7*^ K Type of sequence: Peptide 



Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu 
1 5 10 

Sequence 



[0 0 3 4] [0034] 

SS^'jfiTir : 3 Sequence number: 3 

SB^'J^fi^ : 1 1 Sequence length: 11 

U^'JcdM : T ^ / Sequence type: Amino acid 

H/Kn v?— : ttil^ Topology: Linear 

Bfi^JcDttSI : - K Type of sequence: Peptide 
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Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu 

1 5 10 

Sequence 



[0 0 3 5] [0035] 

Bfl^JSII- : 4 Sequence number: 4 

iiE£iJ<£>ft£ : 1 6 Sequence length: 16 

SB^'J^M : 7^ 7i Sequence type: Amino acid 

h ^Kd s?— : ffjgtfc Topology: Linear 

lE^'JcofiSI : ^~f^~ K Type of sequence: Peptide 

gg^ij Sequence 

Asn Pro Gly Ala Ser Ala Ala Pro Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys Val 

Cys Cys Val Pro Gin Ala Leu Pro Gin Ala Leu Glu 

Glu 1 5 10 

1 5 15 
10 15 

[0 0 3 6] [0036] 

eIB^'JUt^ : 5 Sequence number: 5 

gE#|£>S£ : 1 6 Sequence length: 16 

gfl£ij£)§y : T^yi Sequence type: Amino acid 

h /K p — : iS48tfc Topology: Linear 

BE^fJcDSDSt : ^-~f"f- K Type of sequence: Peptide 

Ifl^iJ Sequence 

Ala Ala Pro Cys Cys Val Pro Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu 
Gin Ala Leu Glu Pro Leu Pro lie Pro Leu Pro lie Val 

Val 1 5 10 

1 5 15 
10 15 

[0 0 3 7] [0037] 

IS?|J## : 6 Sequence number: 6 

WM<0^^ : 16 Sequence length: 16 
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&ffl<D*SL : T % J St Sequence type: Amino acid 

F^p^- : SEfOR Topology: Linear 

i^'toll : ^T"^ 1 K Type of sequence: Peptide 

E^iJ Sequence 

Ala Pro Glu Ala Ser Ala Ser Pro Ala Pro Glu Ala Ser Ala Ser Pro Cys Cys Val 

Cys Cys Val Pro Gin Asp Leu Pro Gin Asp Led Glu 

Glu 1 5 10 

1 5 15 
10 15 

[0 0 3 8] [0038] 

SE^'JH^- : 7 Sequence number: 7 

liE£fj£>ft£ : 1 6 Sequence length: 16 

IB^iJcoM : 7^ 7i Sequence type: Amino acid 

b i$ n : %W$k Topology: Linear 

gfi^ijGOSKBi : ^~f^~ K Type of sequence: Peptide 

IB^iJ Sequence 

Ala Ser Pro Cys Cys Val Pro Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu 

Gin Asp Leu Glu Pro Leu Pro Pro Leu Pro lie Val 

lie Val 1 5 10 

1 5 15 
10 15 

[0 0 3 9] [0039] 

E^J#-§- : 8 Sequence number: 8 

BB£iJ<£>f^£ : 2 1 Sequence length: 21 

: 7^ 71 Sequence type: Amino acid 

h v?— : Topology: Linear 

lE^JcDSgl : s<~?^- K Type of sequence: Peptide 

i££ij Sequence 

Asn Pro Gly Ala Ser Ala Ser Pro Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val 

Cys Cys Val Ser Gin Asp Leu Ser Gin Asp Leu Glu 

Glu 1 5 10 

1 5 15 

10 15 Pro Leu Thr lie Leu 

Pro Leu Thr He Leu 20 
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20 



[0 0 4 0] [0040] 

gfi^iJS-^- : 9 Sequence number: 9 

Ifi^'Jcojl^ : 2 1 Sequence length: 21 

U&WM : T;/S? Sequence type: Amino acid 

h ztf n v 1 — : Topology: Linear 

SE£ij£>fl$B : K Type of sequence: Peptide 

gfi^ij Sequence 

Asn Pro Gly Ala Ser Ata Ser Pro Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val 

Cys Cys Val Ser Gin Asp Leu Ser Gin Asp Leu Glu 

Glu 1 5 10 

1 5 15 

10 15 Pro Leu Pro lie Leu 

Pro Leu Pro lie Leu 20 
20 

[0 0 4 1] [0041] 

BE^Sf?- : 1 0 Sequence number: 10 

Wffi\<Djk& : 1 4 Sequence length: 14 

6E^J£>?& \ T % Sequence type: Amino acid 

b 7^ p : Topology: Linear 

lE^JtOfflH : -^7"^ K Type of sequence: Peptide 

gB^'J Sequence 

Gly Pro Cys Pro Tyr He Trp Ser Gly Pro Cys Pro Tyr lie Trp Ser Leu Asp Thr Gin 

Leu Asp Thr Gin Tyr Ser Tyr Ser 

1 5 15 10 

10 
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DERWENT TERMS AND CONDITIONS 



Dement shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 



Please visit our home page: 



in 



'WWW.DERWENT.CQ.UK" (English) 
'WWW.DERWENT.CO.JP" (Japanese) 
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